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ABSTRACTED-PUB-NO: JP 2002121258 A 
BASIC-ABSTRACT: 

NOVELTY - An energy ray-setting type resin was prepared by reacting (al) epoxy 
resin, (a2) unsaturated monocarboxylic acid and (a3) dibasic acid anhydride in 
a specified ratio to give a hydroxyl group-containing modified epoxy acrylate 
compound, then by reacting the epoxy acrylate compound with an acid anhydride. 

DESCRIPTION - Preparation of an energy ray-setting resin comprises reacting 
(al) epoxy resin, (a2) unsaturated monocarboxylic acid and (a3) dibasic acid 
anhydride in a ratio satisfying equations (1) and (2) to give a hydroxyl 
group-containing modified epoxy acrylate compound, then reacting the epoxy 
acrylate compound with an acid anhydride. Na2 + na3 more than (0.9nal) less 
than l.lnal (1) 

Na2/na3 = 1.0-5.0 (2) 

nal = mol . number of all epoxy groups in (al); na2 = mol. number of all 
carboxyl groups in (a2); and 

na3 = mol. number of the acid anhydride compound in (a3) . 

An INDEPENDENT CLAIM is also included for an energy ray-setting type resin 
composition for resist which contains the energy ray-setting type resin and a 
compound having epoxy group in a molecule. 

USE - The cured film of the resin composition is useful as a protective film 
for a color filter layer or electronic devices, a permanent protective mask for 
soldering resists, an insulating layer of a circuit board and a build-up 
material, a coating material, structural material and a soldering resist. 
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ADVANTAGE - The resin and resin composition has high sensitivity to UV-rays and 
electron rays and can be developed with aqueous alkaline solution. The energy 
setting type resin has good tacking properties, developing properties, 
sensitivity, definition and mechanical physical properties. The resin can be 
prepared stably. 

EQUIVALENT-ABSTRACTS : 

POLYMERS 

Preferred Preparation: The reaction of epoxy resin, the unsaturated 
monocarboxylic acid and dibasic acid anhydride is carried out in the presence 
of a non-halogen type catalyst, preferably phosphorus type catalyst. 

Preferred Materials: The unsaturated carboxylic acid (a2) is (meth) acrylic 
acid. The epoxy resin (al) is bisphenol A type epoxy resin having epoxy 
equivalent of 90-400 g/equivalent and/or bisphenol F type epoxy resin having 
epoxy equivalent of 90-400 g/equivalent. 

Ethyl carbitol acetate (428 parts by weight (pbw) ) , bisphenol A type epoxy resin 
(1128 pbw), hydroquinone (1 pbw), acrylic acid (288 pbw), phthalic anhydride 
(296 pbw) and tr iphenylphosphine (5 pbw) were reacted at 120 degreesC for 12 
hours while air was blown. At that time, the acid value of the reaction system 
was 0.5 KOH-mg/g and epoxy equivalent of 18,600 g/equivalent. The reaction 
mixture was added with ethyl carbitol acetate (687.2 pbw) and 
tetrahydrophthalic anhydride (552 pbw), then reacted at 100 degreesC for 5 
hours to give energy ray-setting resin. The resin had acid value of 60.6 
KOH-mg/g. 

TITLE-TERMS: ENERGY RAY SET TYPE RESIN PREPARATION RESIST REACT EPOXY 
UNSATURATED ACID ANHYDRIDE SPECIFIED RATIO 

DERWENT-CLASS: A21 A82 A89 G06 L03 P84 V04 X12 

CPI-CODES: A05-A01D; A05-A01E; A10-E07B; A11-C02B; A12-E07C; A12-L02B2; 
G06-D06; G06-F03C; G06-F03D; L03-G02B; L03-H04E1; 

EPI-CODES: V04-R01A1; V04-R03E; V04-R04A2; V04-R07L; 

ENHANCED-POLYMER- INDEXING : 

Polymer Index [1.1] 

018 ; G1570*R G1558 D01 Dll D10 D23 D22 D31 D42 D50 D69 D73 D83 F47 7A; 
G1161 G1150 G1149 G1092 D01 Dll D10 D19 D18 D32 D50 D76 D93 F32 F30 
R00470 9523; G1207 G1150 G1149 G1092 D01 Dll D10 D19 D18 D32 D50 D76 D93 
F32 F30 R12487 113337; P1898*R P0464 D01 D10 Dll D18 D19 D22 D42 D76 F34 
F47; H0022 H0011; M9999 M2017; M9999 M2186; M9999 M2813; M9999 
M2153*R; L9999 L2391; L9999 L2017; L9999 L2186*R; L9999 L2153*R; 
L9999 L2813; M9999 M2073; L9999 L2391; L9999 L2073; K9814 K9803 
K9790; K9869 K9847 K9790; P1901 P0464 D01 D10 Dll D18 D19 D22 D42 D76 
F34 F47; P0475; 

Polymer Index [1.2] 

018 ; Q9999 Q9450 Q8264; Q9999 Q7330*R; Q9999 Q7863; Q9999 Q7454 
Q7330; Q9999 Q7114*R; Q9999 Q8684 Q8673 Q8606; B9999 B4988*R B4977 
B4740; K9869 K9847 K9790; K9814 K9803 K9790; B9999 B4751 B4740; ND01; 
B9999 B3747*R; 

Polymer Index [1.3] 

018 ; G0282 G0271 G0260 G0022 D01 D12 D10 D26 D51 D53 D58 D60 D83 F36 F35 
R00446 1911; H0226; 

Polymer Index [1.4] 

018 ; G1149 G1092 D01 D19 D18 D31 D50 D76 D86 F32 F30 R01041 58; A999 
A180; 

Polymer Index [1.5] 

018 ; G1401 G1398 G4024 D01 D24 D22 D32 D42 D50 D65 D77 D88 F39 E00 E19 
R00517 919; G0760 G0022 D01 D24 D22 D32 D42 D51 D53 D59 D65 D77 D88 F39 
E00 E05 R00516 129523; A999 A157*R; A999 A771; 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention about the manufacturing method of energy-line hardening 
resin and the energy-line hardening resin constituent for resist excellent in hardened material 
nature in more detail, The development by an alkaline aqueous solution is possible to energy 
lines, such as ultraviolet rays and an electron beam, at high sensitivity, Excel in the heat 
resistance of a hardening layer, hardness, ductility, and an electrical property, and The 
protective film of a color filter layer or an electron device, It is related with the manufacturing 
method of the optimal energy-line hardening resin for the use of the insulating layer of 
permanent protective masks, such as a solder resist for printed wiring boards, and a wiring 
board, build up material, etc., and the energy-line hardening resin constituent for resist. 
[0002] 

[Description of the Prior Art]Since epoxyacrylate resin is also called unsaturation epoxy ester 
resin or vinyl ester resin and heat resistance, chemical resistance, adhesion, and a mechanical 
characteristic are excellent compared with other acrylic oligomer, It is widely used as various 
coating materials, a structural material, an object for the solder resists of a wiring board, etc. 
[0003]Especially about the solder resist, much of minute-ization of a pattern is expected along 
with the increase in the amount of substrate information, and the solder resist by a photo- 
engraving process is used. Although there is a method of developing unexposed part ink with a 
solvent or dilute-alkali liquid as this technique, it is a pollution problem of cost or a solvent and 
dilute-alkali liquid development is in use. 

[0004]What is called acid pendant type epoxyacrylate resin that made the acid anhydride react 
to the hydroxyl group of epoxyacrylate resin, and made the carboxyl group pendant-ize as 
these dilute-alkali development type solder resists is the main ingredients. 
[0005]Although the constituent using the process of this resin or it and the coating method are 
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indicated to JP,61-243869,A, JP,63-258975,A, etc., these resin systems are using novolac 
type epoxy as the starting material especially by acid pendant type epoxy acrylate. Although 
this novolac epoxy acrylate has branching larger than that structure and is excellent in heat 
resistance, it has a fault weak in physical properties. 

[0006]Furthermore by JP,5-339356,A, the constituent which made the subject the compound 
to which the hydroxyl group and acid anhydride of bisphenol type epoxy (** fluorene) acrylate 
were made to react is indicated. When compounding epoxy acrylate at this time, the ratio of 
the number of mols of the epoxy group of an epoxy resin to the number of mols of acrylic acid 
(meta) is the equivalent, that is, the reaction of an acid anhydride will perform half-ester-izing 
and esterification at a reaction with the 2nd class hydroxyl group of epoxy acrylate. Generally, 
the reactivity of esterification of the 2nd class hydroxyl group is scarce, and since esterification 
with the carboxyl group and the 2nd class hydroxyl group which are especially generated from 
the ring opening reaction of an acid anhydride is directly difficult, it is necessary to use a strong 
base catalyst etc. Since it remains in a system, these catalysts cause the fall of physical 
properties, such as a fault that pot life becomes very short by making especially thermoset 
epoxy resin contain, and an electrical property by mixing of an ionic substance, at the time of 
combination of a hardening agent etc. 

[0007]Although the art in which sensitivity etc. improve is indicated in JP,1 1-21327,A with the 
photo-curing type resin produced by making a dibasic acid anhydride react to the compound 
produced by making the monocarboxylic acid and acrylic acid which have two or more acrylyl 
groups among one molecule react to an epoxy resin, Although high sensitivity-ization can be 
attained by introducing such acrylate, it has a fault weak in physical properties. 
[0008] 

[Problem(s) to be Solved by the lnvention]An example is taken by the various above- 
mentioned problems, and this invention can be manufactured also under conditions [ **** ], 
such as reduction of the amount used, such as a halogen nature ionic catalyst, and use of a 
non halogen system catalyst. It is in providing the manufacturing method of the energy-line 
hardening resin which is excellent in performance fundamental to reduction of the ionic 
substance which remains in a coat as a constituent for resist useful, and may improve physical 
properties, such as toughness, substantially, and the energy-line hardening resin constituent 
for resist. 
[0009] 

[Means for Solving the Problem]This invention persons use unsaturation monocarboxylic acid, 
an epoxy resin, and a dibasic acid anhydride, and the number of mols of an epoxy group of an 
epoxy resin, Resemble comparatively the sum of the number of mols of unsaturation 
monocarboxylic acid, and the number of mols of carboxylic acid of a dibasic acid anhydride 
near the equivalent, and it is taught, And a hydroxyl group content epoxyacrylate compound of 
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structure where the number of mols of unsaturation monocarboxylic acid and the number of 
mols of carboxylic acid of a dibasic acid anhydride are obtained using a specific mole ratio, 
Since it can manufacture by the reaction of an epoxy group and carboxylic acid fundamentally, 
reduction of a strong base catalyst like a halogen system catalyst, etc., Change for a non 
halogen system catalyst is possible, and it finds out that a resin composition for resist 
containing an energy-line hardening resin compound of structure acquired by making this 
acrylate compound and acid anhydride react fills a military requirement, and came to complete 
this invention. 

[0010]ln a reaction of epoxy acrylate, in more detail by making unsaturation monocarboxylic 
acid (a2) and a dibasic acid anhydride (a3) react to an epoxy resin (a1), Unsaturation 
monocarboxylic acid (a2) reacts to an epoxy group of an epoxy resin (a1), and a hydroxyl 
group generates it by ring opening reaction of an epoxy group at this time. A hydroxyl group 
contained from the first in an epoxy resin (a1), or both hydroxyl groups generated by the 
reaction of an epoxy resin (a1) and unsaturated carboxylic acid (a2) -- being certain -- it is, and 
it can creep, that hydroxyl group and dibasic acid anhydride (a3) react according to ring 
breakage esterification, and a carboxyl group is generated from a dibasic acid anhydride (a3). 
A carboxyl group generated at that time reacts to an epoxy group of an epoxy resin which 
remains in a system further, and performs molecule growth. 

[001 1]ln such a series of reactions, each mole-ratio n of an epoxy group of an epoxy resin 
(a1), unsaturation monocarboxylic acid (a2), and a dibasic acid anhydride (a3), By performing 
n g2 and n g3 by a specific mole ratio called 0-9 n a1 <n a2 +n a 3 <1 - 1n a i ancl 1 -^ <n a 2^ n a3 <5 "^ 5 '* 
finds out that it is possible to manufacture resin with which it can be satisfied of physical 
properties required of resist with sufficient accuracy, and came to complete this invention. 
Therefore, in order for a dibasic acid anhydride (a3) to play a role of a chain extension agent of 
epoxy acrylate and to perform this chain elongation reaction in a manufacturing method in this 
invention, it is possible to use a comparatively low-molecular epoxy resin as a starting material. 

[0012]Although a dehydrochlorination reaction of various phenolic compounds and 
epichlorohydrin performs manufacture of a common epoxy resin, in manufacture of an epoxy 
resin of polymers, it is difficult to manufacture an epoxy resin of a high grade by a ring closure 
and a washing process of such epichlorohydrin reaction time. Therefore, since hydrolytic 
chlorine, a hydroxyl group ingredient which was not able to carry out a ring closure, etc. will be 
contained in resin and an ionic substance will be contained in a resist hardening layer, a 
problem arises in physical properties. A direction of a low-molecular epoxy resin is a high 
grade, and an epoxy resin starting material used by such reason for resist has it. [ preferred ] 
However, epoxy acrylate compounded from a low molecule epoxy resin produces a tuck 
(adhesiveness) after solvent desiccation, and use is difficult. As for tuck nature after solvent 
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desiccation, it is preferred to be a ball up of a negative film used at the time of exposure of 
ultraviolet rays etc. and that become dirty, or affect workability, are important performance, and 
it is fundamentally tuck-free. 

[0013]ln this invention, it becomes possible to conquer this problem by going via a chain 
elongation reaction by a dibasic acid anhydride (a3) also by use of such a low molecule epoxy 
resin. In order that structure of a molecule might grow up to be a linear as compared with 
epoxy acrylate which used epoxy common novolac type as a starting material, physical 
properties after hardening are also good, and it finds out that a big effect is shown especially in 
respect of toughness, and came to complete this invention. 

[0014]Since this chain elongation reaction is performed by reaction of ring breakage 
esterification of a dibasic acid anhydride (a3), a generated carboxyl group, and an epoxy 
group, it can be manufactured under conditions [ **** ]. Without control of a side reaction, a 
field of reproducibility, and a catalyst of still stronger activity using it, since it can manufacture, 
this has a merit further. 

[0015]Namely, a hydroxyl group content denaturation epoxyacrylate compound (A) which use 
this invention, it made [1] epoxy resin (a1), unsaturation monocarboxylic acid (a2), and a 
dibasic acid anhydride (a3) react at a rate with which a following formula (1) and all of (2) make 
it satisfied, and was obtained, A manufacturing method of energy-line hardening resin making 
an acid anhydride (B) react is provided, and it is 0.9n <n +n <1.1n (1). 

31 3_ 3o 31 

1 - 0<n a2 /n a3 <5 -°( 2 > 

however, the inside of a formula and n g1 -- the number of mols of all the inner (a1 ) epoxy 

groups, this invention, moreover n expresses the number of mols of all the inner (a2) 

carboxyl groups and n g3 expresses the number of mols of an inner (a3) acid anhydride 

compound, What contains compound (II) characterized by comprising the following, and 
provides an energy-line hardening resin constituent for resist characterized by things. 
[2] It is what provides a manufacturing method of energy-line hardening resin given in [1] which 
performs a reaction of an epoxy resin (a1), unsaturation monocarboxylic acid (a2), and a 
dibasic acid anhydride (a3) under existence of a non halogen system catalyst, This invention 
provides a manufacturing method of energy-line hardening resin [1] or given in [2] which is a 
phosphorous catalyst, and [3] non-halogen system catalyst this invention, [4] [1] whose 
unsaturated carboxylic acid (a2) is acrylic acid and/or methacrylic acid, [2] Or provide a 
manufacturing method of energy-line hardening resin given in [3], and this invention, [5] An 
epoxy resin (a1), A 90-400g/Eq weight per epoxy equivalent. [1] which is bisphenol F type 
epoxy resin which is a bisphenol A type epoxy resin and/or the 90-400g (g/eq)/Eq weight per 
epoxy equivalent which are (g/eq) It is what provides a manufacturing method of energy-line 
hardening resin of - [4] given in any 1 paragraph, Energy-line hardening resin (I) from which 
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this invention was obtained by a manufacturing method of [6] and [1] - [5] given in any 1 
paragraph. 

It is an epoxy group in a molecule. 
[0016] 

[Embodiment of the lnvention]This invention is explained in detail below. 
[0017]As an epoxy resin (a1) used by this invention, if it has two or more epoxy groups in 
intramolecular, it is usable. As an example of representation of this epoxy resin, bisphenol A, 
the bisphenol F. Bisphenol type epoxy resin, such as the bisphenol S; The bisphenol novolac 
type of these, Various novolak type epoxy resin, such as a cresolnovolak type, a phenol 
novolac type, and xylenol novolac; The epoxy resin of dicyclopentadiene denaturation, The 
epoxy resin of the naphthalene skeleton produced by epoxidating the naphthol and binaphthol 
which have a naphthalene skeleton, these naphthols, and these novolac objects; Glycidyl ester 
type resin of polyvalent carboxylic acid, Line aliphatic series epoxy resin; The copolymer of 
glycidyl group content unsaturated monomers, such as cycloaliphatic epoxy resin, triglycidyl 
isocyanurate, its derivative; poly glycidyl (meta) acrylate, and glycidyl (meta) acrylate, and 
other unsaturated monomers, etc. can be mentioned, By the military requirement for which it 
asks, these epoxy resins may be used alone, and two or more kinds may be mixed and used. 
[0018]The epoxy resin which has two epoxy groups as a more desirable epoxy resin in this 
invention is preferred in respect of molecular weight control or physical properties. As an epoxy 
resin which has these two epoxy groups, the bisphenol type epoxy resin shown with a 
following general formula can use it conveniently. 
General formula (3) 
[Formula 1] 




(As for R2, a single bond a hydrogen atom or the alkyl group of the carbon numbers 1-5, and X 
among [ R1 ] a formula.) or -CO-, -SO,,-, and - C(CF 3 ) 2 ~, -Si(CHg) 2 ~, -CH 2 -, -C(CHg) 2 ~, -0-, 

or the following structural formula (4) is shown, and n is an integer of 0-10. 
Structural formula (4) 
[Formula 2] 

OX) w 

[0019]Still more preferably, it is a bisphenol A type epoxy resin and bisphenol F type epoxy 
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resin, and that whose weight per epoxy equivalent of these epoxy resins is the range of 90- 
400g (g/eq)/Eq especially is more nearly especially preferred in respect of the reproducibility at 
the time of composition, development nature, and hardened material nature. 
[0020]As unsaturation monocarboxylic acid (a2) used by this invention, acrylic acid and/or 
methacrylic acid are preferred, or these dimer acid and trimer acid can be used. A compound 
furthermore obtained by the reaction of an ethylene nature unsaturated double bond, a 
hydroxyl group, a compound it has, and an acid anhydride can be used. Unsaturation 
monocarboxylic acid (a2) can be used by one sort or more than it. 
[0021]As an ethylene nature unsaturated double bond used as a raw material of this 
unsaturation monocarboxylic acid (a2), a hydroxyl group, and a compound which it has, For 
example, hydroxyethyl (meta) acrylate, HIDOROKI propyl (meta) acrylate, Hydroxybutyl (meta) 
acrylate, hydroxycyclohexyl (meta) acrylate, The hydroxyalkyl (meta) acrylate of**; 
Trimethylolpropanemono- (meta) acrylate, Trimethylolpropane diacrylate, pentaerythritol 
mono- (meta) acrylate, Pentaerythritol di(metha)acrylate, penta ERIS RITORUTORI (meta) 
acrylate, Pentaerythritol di(metha)acrylate, dipenta ERIS RITORUTORI (meta) acrylate, 
Dipentaerythritol tetra (meta) acrylate, dipentaerythritol penta (meta) acrylate, A compound 
which has a hydroxyl group in a molecule with a compound produced by esterifying with polyol 
of**, and acrylic acid (meta); Epoxy (meta) acrylate produced by making an epoxy compound 
and acrylic acid (meta) which have an epoxy group react to intramolecular, A thing which made 
annular lactone, such as epsilon caprolactone, react to a compound which has the above- 
mentioned hydroxyl group and an acrylate group (meta), A compound etc. which are produced 
by making cyclic ether compounds, such as ethyleneoxide, propylene oxide, butylene oxide, 
and a tetrahydrofuran, react to a compound which has the above-mentioned hydroxyl group 
and an acrylate group (meta) can be mentioned. 

[0022]As an acid anhydride used as a raw material of the above-mentioned unsaturation 
monocarboxylic acid (a2), For example, a maleic anhydride, phthalic anhydride, a succinic 
anhydride, a dodecenyl succinic anhydride, Anhydrous tetrahydrophtal acid, 4-methyl- 
tetrahydro phthalic anhydride, 4-methyl-hexahydro phthalic anhydride, anhydrous 
hexahydrophthalic acid, trimellitic anhydride, anhydrous methyl NAJIKKU acid, itaconic acid 
anhydride, pyromellitic dianhydride, a benzophenone tetracarboxylic anhydride, etc. can be 
mentioned. 

[0023]As a dibasic acid anhydride (a3) used by this invention, For example, a maleic 
anhydride, phthalic anhydride, a succinic anhydride, a dodecenyl succinic anhydride, 
anhydrous tetrahydrophtal acid, 4-methyl-tetrahydro phthalic anhydride, 4-methyl-hexahydro 
phthalic anhydride, anhydrous hexahydrophthalic acid, etc. can be mentioned. 
[0024] Manufacture of a hydroxyl group content denaturation epoxyacrylate compound (A) used 
by this invention may make an epoxy resin (a1), unsaturation monocarboxylic acid (a2), and a 
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dibasic acid anhydride (a3) react simultaneously, or may be performed to serial. 
[0025]While an acid anhydride group of a dibasic acid anhydride (a3) carries out ring breakage 
to a hydroxyl group which an epoxy resin (a1) and unsaturation monocarboxylic acid (a2) are 
made to react, and is generated, an ester bond is carried out, and a carboxyl group generates. 
This carboxyl group carries out molecule growth, generating a hydroxyl group in response to 
an epoxy group which remains. 

[0026]As for a reaction, it is indispensable that an epoxy resin (a1), unsaturation 
monocarboxylic acid (a2), and a dibasic acid anhydride (a3) satisfy a following formula (1) and 
all of (2). 

°- 9n a1 <n a2 +n a3 <l1n al( 1 ) 
1 - 0<n a2 /n a3 <5 -°( 2 ) 

(However, the number of mols of all the carboxyl groups of inside (a2) where the number of 
mols of all the epoxy groups of inside (a1) where n g1 was used for a reaction, and n g2 were 

used for a reaction, and n express among a formula the number of mols of an acid anhydride 

So 

compound of inside (a3) used for a reaction.) 

[0027]The sum of the number of mols of all the carboxyl groups in unsaturation 
monocarboxylic acid (a2) and the number of mols of an acid anhydride compound in a dibasic 
acid anhydride (a3) is 0.9 to 1.1 times that of the number of mols of all the POKISHI groups in 
an epoxy resin (a1). 

[0028]The sum of the number of mols of all the carboxyl groups in unsaturation 
monocarboxylic acid (a2) and the number of mols of an acid anhydride compound in a dibasic 
acid anhydride (a3), When the number of mols of all the epoxy groups in an epoxy resin (a1) is 
smaller than 0.9 time, an epoxy group remains and after ending reaction has an adverse effect 
on stability etc. When larger than 1.1 times, acid remains and it has an adverse effect on a bad 
smell, stability, etc. 

[0029]ln the above and a formula (2), it is within the limits of 1-5 comparatively (^2^3) as ^e 

number of mols of all the carboxyl groups in unsaturation monocarboxylic acid (a2), and the 
number of mols of a dibasic acid anhydride (a3). 

[0030]When a rate of ( n a2 / n a3 ) is smaller than 1, acrylate functional group concentration of 

epoxy acrylate becomes small, and produces a problem in respect of sensitivity, resolution, or 
film properties. When a rate of ( n a2 / n a3 ) is than 5, molecule growth is not fully performed 

but produces a problem to tuck nature after temporary dryness of a solvent. As for a rate of 
(n g2 /n a3 ), it is preferred that it is 2.0<n a2 /n g3 <4.0 especially. 

[0031 ]As for reaction temperature, it is preferred to be able to carry out in 70 ** - 170 **, and to 
carry out within the limits of 80 ** - 160 ** especially especially in respect of reduction of a side 
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reaction, control of molecular weight distribution, and reaction time. 

[0032]At the time of manufacture, physical properties may use a catalyst and stabilizer in the 
disadvantage range as for which ****** is not. As a catalyst, a non halogen system catalyst or a 
small amount of halogen system catalysts in the range of 10-3000 ppm can be used. 
[0033]As a catalyst, a non halogen system catalyst is preferred and For example, 
triethylamine, Tertiary amine, such as tris dimethylamino methyl phenol and 
benzyldimethylamine; Trimethyl benzylammonium hydroxide, Quarternary ammonium salt, 
such as tetramethylammonium hydroxide; 2-methylimidazole, imidazole-derivatives [, such as 
2-ethyl-4-methylimidazole, ]; -- nitrogen compound [, such as diaza screw cyclo undecene ]; -- 
triphenyl phosphine. Phosphines, such as tris(methylphenyl) phosphoretted hydrogen and tris- 
(2,6-dimethoxyphenyl) phosphoretted hydrogen; Ethyltriphenylphosphonium hydroxide, 
Phosphonium salt, such as tetra-n-butyl phosphonium hydroxide; various catalysts of metal 
salt, such as naphthenic acid chromium, etc. can be used. Among these, phosphorous 
catalysts, such as phosphines and phosphonium salt, are preferred, and especially phosphines 
are especially preferred. As the amount used, 10-10000 ppm is a fitness quantity to a charge. 
[0034]As a halogen system catalyst, for example Inorganic-catalyst; diethylamine 
hydrochloride; trimethyl benzylammonium chloride, such as sodium hydroxide and lithium 
hydroxide, Phosphonium salt, such as quarternary ammonium salt, such as tetramethyl 
ammoniumchloride, a tetra-n-butyl phosphonium star's picture, and an 
ethyltriphenylphosphonium star's picture, is mentioned. 

[0035]As polymerization inhibitor, hydroquinone, methylhydroquinone, trimethyl hydroquinone, 
tertiarybutyl hydroquinone, 2-6-d i-tertiary-buty I 4-methoxyphenol, copper salt, phenothiazin, 
etc. can be used, for example. 

[0036]As an antioxidant, phosphorous acid, phosphorous acid ester species, and phosphorous 
acid diester can be used, for example. 

[0037]A molecular weight of a hydroxyl group content denaturation epoxyacrylate compound 
(A), In order to make good tuck nature and a mechanical physical property after solvent 
desiccation and to make development nature fitness, it is [ within the limits of 1000-20000 ] 
preferred that it is within the limits of 2000-40000 in weight average molecular weight of 
polystyrene conversion at a number average molecular weight of polystyrene conversion. 
[0038]ln this way, energy-line hardening resin which a hydroxyl group content denaturation 
epoxyacrylate compound (A) and an acid anhydride (B) which were obtained are made to 
react, and is made into the purpose can be manufactured. 

[0039]As this acid anhydride (B), for example A maleic anhydride, phthalic anhydride, A 
succinic anhydride, a dodecenyl succinic anhydride, anhydrous tetrahydrophtal acid, 4-methyl- 
tetrahydro phthalic anhydride, 4-methyl-hexahydro phthalic anhydride, anhydrous 
hexahydrophthalic acid, trimellitic anhydride, anhydrous methyl NAJIKKU acid, itaconic acid 
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anhydride, pyromellitic dianhydride, a benzophenone tetracarboxylic anhydride, etc. can be 
mentioned. 

[0040]Manufacture of energy-line hardening resin to 1 mol of hydroxyl groups in a hydroxyl 
group content denaturation epoxyacrylate compound (A), for example 0.15 mol or more, 
Preferably, a 0.3-0.95-mol acid anhydride (B) can be manufactured, when 130 ** reacts and 
carries out pendant esterification at 50-1 10 ** preferably from ordinary temperature. Here a 
hydroxyl group in a hydroxyl group content denaturation epoxyacrylate compound (A), It 
becomes the sum of the number of mols of unsaturation monocarboxylic acid (a2) reacted to a 
hydroxyl group contained in an epoxy resin (a1) (in detail). A value which subtracted the 
number of mols of a dibasic acid anhydride (a3) from the sum of the number of mols of 
unsaturation monocarboxylic acid (a2) reacted to a hydroxyl group contained in an epoxy resin 
(a1) is the number of hydroxyl group mols which remains at the time of half-ester-izing, In 
order that a carboxylic acid group furthermore generated by half ester-ization of a dibasic acid 
anhydride (a3) may react to an epoxy group which remains and may generate a hydroxyl 
group, the number of mols of a dibasic acid anhydride (a3) is the quantity further generated as 
a hydroxyl group. . At this time, it is preferred as acid value to become the range of 30-120 
KOHmg/g, and it is preferred to become 40- 100 KOHmg/g especially especially in respect of 
development nature or hardened material nature. 

[0041 ]A reaction terminal point of a hydroxyl group in a hydroxyl group content denaturation 

epoxyacrylate compound (A) and an acid anhydride (B) can be checked because an acid 

1 1 

anhydride peak of infrared spectroscopy spectrum 1770cm and 1850 cm disappears. 
[0042]A molecular weight of energy-line hardening resin (I) obtained by this manufacturing 
method, In order to make good tuck nature and a mechanical physical property after solvent 
desiccation and to make development nature fitness, it is [ within the limits of 1500-20000 ] 
preferred that it is within the limits of 2500-40000 in weight average molecular weight of 
polystyrene conversion at a number average molecular weight of polystyrene conversion. 
[0043]. It can react to a carboxyl group in energy-line hardening resin (I) after pattern creation 
by after ultraviolet rays exposure and development. An energy-line hardening resin constituent 
a mechanical physical property, whose heat-resistant physical properties, etc. improved further 
can be obtained by making compound (II) which has an epoxy group in a molecule exist in a 
constituent. 

[0044]Compound (II) which has an epoxy group in a molecule, Although not restricted in 
particular, in one molecule, an epoxy compound which has two or more epoxy groups has it, 
and as the typical example, [ preferred ] A bisphenol A type epoxy resin, bisphenol F type 
epoxy resin, A bisphenol smooth S form epoxy resin, phenol novolak type epoxy resin, Cresol 
novolak type epoxy resin, glycidyl ester typed epoxy resin of polyvalent carboxylic acid, 
Cycloaliphatic epoxy resin, triglycidyl isocyanurate resin, a dicyclopentadiene conversion 
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epoxy resin, An epoxy resin of a naphthalene skeleton, an epoxy resin derived from a xylenol, 
a phenol aralkyl epoxy resin, a naphthalene aralkyl epoxy resin, other ZAIROKKU type epoxy 
resins, etc. can be mentioned. 

[0045]Epoxy compound (II) which has an epoxy group in a molecule is used as two or more 
sorts of mixtures, even when it is independent. Although there is no restriction in particular in 
the use range, five to 300 weight section is preferred to solid content 100 weight section of an 
energy-line hardening resin constituent, and especially ten to 100 weight section is especially 
preferred. 

[0046]An epoxy hardening accelerator can be added in the range which does not spoil an 
effect of this invention for promotion of a reaction. 

[0047]As an epoxy hardening accelerator, various kinds of epoxy hardening accelerators, such 
as amine compounds, imidazole compounds, dialkylurea, carboxylic acid, phenols, and 
methylol group content compounds, can be mentioned, for example. These hardening 
accelerators can also make the various physical properties of a resist tunic improve by carrying 
out afterbaking of the coat through promotion of a polymerization of an energy-line hardening 
component, a reaction with a carboxyl group in an epoxy compound and an energy-line 
hardening resin constituent, and a reaction of epoxy compounds. 

[0048]When hardening by UV irradiation, a photopolymerization initiator and a photosensitizer 
can be used for an energy-line hardening resin constituent of this invention. 
[0049]Various kinds of photopolymerization initiators can be used as a photopolymerization 
initiator. For example, 4-dimethylaminobenzoic acid, 4-dimethylamino benzoic ester, An alkoxy 
acetophenone, benzophenone, and a benzophenone derivative, Benzoylbenzoic acid alkyl, bis 
(4-dialkyl aminophenyl)ketone, Benzyl and a benzyl derivative, benzoin, and a benzoin 
derivative, Benzoin alkyl ether, 2-hydroxy-2-methylpropiohenone, 1-hydroxycyclohexylphenyl 
ketone, 2,4,6-trimethyl benzoyl JIFENOIRU phosphine oxide, 2-methyl-1-[4-(methylthio) 
phenyl]-2-morpholinopropane 1,2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- The 
butanone- 1, an acetophenone, A 2,2-dimethoxy- 2-phenylacetophenone, a 2,2-diethoxy- 2- 
phenylacetophenone, The acetophenones like an 1,1-dichloroacetophenone, 2- 
methylanthraquinone, 2-ethylanthraquinone, 2-tertiarybutyl anthraquinone, 1- 
chloroanthraquinone, The anthraquinone like 2-aluminum anthraquinone, a 2,4-dimethyl 
thioxan ton, The ketals like the thioxan tons like 2,4-diethylthio xanthone, 2-chloro thioxan ton, 
and a 2,4-diisopropyl thioxan ton, acetophenone dimethyl ketal, and benzyl dimethyl ketal or 
xanthones are mentioned. 

[0050]The amount of photopolymerization initiator used is 0.2 to 30 weight section to solid 
content 100 weight section of an energy-line hardening resin constituent, and is usually the 
range of two to 20 weight section preferably, this photopolymerization initiator is independent -- 
it is -- it can also use combining two or more sorts. 
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[0051]ln addition to this in an energy-line hardening type fat constituent for resist in this 
invention, a photopolymerization nature compound can also be used together for the purpose, 
such as refining of the physical properties of a hardening layer, improvement of hardenability, 
and refining of paint fitness. Although a photopolymerization nature compound used does not 
have restriction in particular and various kinds of photopolymerization nature vinyl monomers 
and oligomer can be used, As a typical example, beta-hydroxyethyl (meta) acrylate, beta- 
hydroxypropyl (meta) acrylate, glycidyl (meta) acrylate, beta-hydroxyethyl (meta) acryloyl 
phosphate, dimethylaminoethyl (meta) acrylate, Diethylaminoethyl (meta) acrylate, ethylene 
glycol di(metha)acrylate, Diethylene GURIKORUJI (meta) acrylate, triethylene glycol di(metha) 
acrylate, Poly ethylene glycol di(metha)acrylate, propyleneglycol di(meth) acrylate, 
Dipropylene GURIKORUJI (meta) acrylate, Tori propyleneglycol di(meth) acrylate, Poly 
propyleneglycol di(meth) acrylate, TORIMECHI roll pro pansy (meta) acrylate, TORIMECHI roll 
pro pantry (meta) acrylate, penta ERIS RITORUTORI (meta) acrylate, pentaerythritol tetra 
(meta) acrylate, dipentaerythritol tetra (meta) acrylate, dipentaerythritol penta (meta-) acrylate 
and dipentaerythritol hexa (meta-) acrylate -- or, Tris (2-(meta) acryloyloxyethyl) isocyanurate, 
Mono- of polybasic acid and hydroxyalkyl (meta) acrylate, Like di-, tri-, a polyester (meta) 
acrylate compound beyond it or bisphenol type epoxy (meta) acrylate, novolac type epoxy 
(meta) acrylate, or urethane acrylate, The monomers and oligomer which have an ethylene 
nature unsaturated double bond are mentioned. 

[0052]ln this invention, an organic solvent can be used for improvement in stirring efficiency 
when compounding resin, reduction of viscosity, and improvement of handling nature or 
application fitness. 

[0053]As an organic solvent, for example Ketone; toluene, such as methyl ethyl ketone and 
cyclohexanone, Aromatic hydrocarbon, such as xylene; Cellosolve; carbitols, such as 
cellosolve and butyl cellosolve, Carbitols, such as butylcarbitol; Ethyl acetate, butyl acetate, A 
cellosolve acetate, butyl-cellosolve acetate, carbitol acetate, ethylcarbitol acetate, butylcarbitol 
acetate, an ethers solvent derived from propylene glycol in addition to this, and acetate ester 
are mentioned. 

[0054]Above photopolymerization nature compounds and/or organic solvents are independent, 
or are used as two or more sorts of mixtures. A range with the preferred amount used has five 
to 300 preferred weight section to solid content 100 weight section of energy-line hardening 
type flame retardant resin, and is ten to 200 weight section more preferably. 
[0055]ln an energy-line hardening resin constituent for resist of this invention. If needed 
Various kinds of bulking agents, such as barium sulfate, silicon oxide, talc, clay, and calcium 
carbonate, Various kinds of paints for coloring, such as copper phthalocyanine blue, 
Phthalocyanine Green, titanium oxide, and carbon black, a defoaming agent, an adhesion 
grant agent, a leveling agent, a slipping agent, etc. may be added. 
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[0056]The energy-line hardening resin constituent for resist of this invention can make a tunic 
form by applying to a various substrate. As a substrate, there are a printed-circuit board etc. 
and on this this constituent, for example Screen printing, The roll coater method or the curtain 
coating-machine method, a spray coater, The target tunic can be made to form by applying to 
the whole surface by spin coater ** etc., irradiating with an energy line, and melting an 
unexposed portion away in dilute-alkali solution after hardening a necessary part, and also 
adding postcure by heat. When it contains a solvent etc., solvent desiccation may be 
performed before an exposure of an energy line. 

[0057]An energy line as used in the field of this invention names generically ionizing radiation, 
light, etc. like an electron beam, alpha rays, a gamma ray, X-rays, a neutron beam, or 
ultraviolet rays. 

[0058]As a source of irradiation light of an energy line, when using ultraviolet rays, a low- 
pressure mercury lamp, a medium pressure mercury lamp, a high-pressure mercury lamp, a 
xenon lamp, or a metal halide lamp can use laser beams etc. as an energy line for hardening 
suitably, for example. 
[0059] 

[Example]Next, although an example and an application explain this invention much more 
concretely, unless a notice has a part and % especially in below, it shall be a weight reference 
altogether. 

[0060]428 copies of ethylcarbitol acetate is put into the flask provided with example 1 
thermometer, the stirrer, and the reflux condenser, 1 128 copies of bisphenol A type epoxy 
resins (weight per epoxy equivalent 188 g/eq; Epiclon 850 by Dainippon Ink & Chemicals, Inc.) 
are dissolved, The esterification reaction was performed at 120 ** for 12 hours, having added 
288 copies of acrylic acid, 296 copies of phthalic anhydride, and five copies of triphenyl 
phosphine, and blowing air, after adding one copy of hydroquinone as polymerization inhibitor. 
At this time, the acid value of the system was 0.5 KOH-mg/g, and the weight per epoxy 
equivalent was 18600 g/eq. Then, 687.2 copies of ethylcarbitol acetate and 552 copies of 
tetrahydro phthalic anhydride were added, it reacted at 100 ** for 5 hours, and energy-line 
hardening resin (X-1) was obtained. The acid value at this time is 60.6 KOH-mg/g (solid 
content value 90.5 KOH-mg/g). 

[0061]402.5 copies of ethylcarbitol acetate is put into the same experimental device as 
example 2 Example 1, Bisphenol F(weight per epoxy equivalent 171 g/eq; Epiclon 830 by 
Dainippon Ink & Chemicals, Inc.) 1026 copy is dissolved, The esterification reaction was 
performed at 120 ** for 12 hours, having added 288 copies of acrylic acid, 296 copies of 
phthalic anhydride, and five copies of triphenyl phosphine, and blowing air, after adding one 
copy of hydroquinone as polymerization inhibitor. At this time, the acid value of the system was 
0.7 KOH-mg/g, and the weight per epoxy equivalent was 17200 g/eq. Then, 646.2 copies of 
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ethylcarbitol acetate and 519.2 copies of tetrahydro phthalic anhydride were added, it reacted 
at 100 ** for 5 hours, and energy-line hardening resin (X-2) was obtained. The acid value at 
this time was 60.4 KOH-mg/g (solid content value 90.2 KOH-mg/g). 

[0062]410 copies of ethylcarbitol acetate is put into the same experimental device as example 
3 Example 1, A bisphenol A type epoxy resin. (Weight per epoxy equivalent 188 g/eq; Epiclon 
850 by Dainippon Ink & Chemicals, Inc.) 564 copies and 564 copies of a JISHIKUROPENDA 
diene modified epoxy resin (weight per epoxy equivalent 264 g/eq; Epiclon HP7200 by 
Dainippon Ink & Chemicals, Inc.) are dissolved, The esterification reaction was performed at 
1 20 ** for 1 2 hours, having added 288 copies of acrylic acid, 296 copies of phthalic anhydride, 
and five copies of triphenyl phosphine, and blowing air, after adding one copy of hydroquinone 
as polymerization inhibitor. At this time, the acid value of the system was 0.2 KOH-mg/g, and 
the weight per epoxy equivalent was 15200 g/eq. Then, 757.8 copies of ethylcarbitol acetate 
and 528.9 copies of tetrahydro phthalic anhydride were added, it reacted at 100 ** for 5 hours, 
and energy-line hardening resin (X-3) was obtained. The acid value at this time was 58.5 KOH- 
mg/g (solid content value 90.0 KOH-mg/g). 

[0063]420 copies of ethylcarbitol acetate is put into the flask provided with example 4 
thermometer, the stirrer, and the reflux condenser, 1 128 copies of bisphenol A type epoxy 
resins (188g of weight per epoxy equivalents / eq; Epiclon 850 by Dainippon Ink & Chemicals, 
Inc.) are dissolved, The esterification reaction was performed at 120 ** for 12 hours, having 
added 324 copies of acrylic acid, 228 copies of tetrahydro phthalic anhydride, and five copies 
of triphenyl phosphine, and blowing air, after adding one copy of hydroquinone as 
polymerization inhibitor. At this time, the acid value of the system was 0.5 KOH-mg/g, and the 
weight per epoxy equivalent was 15600 g/eq. Then, 655 copies of ethylcarbitol acetate and 
502.7 copies of tetrahydro phthalic anhydride were added, it reacted at 100 ** for 5 hours, and 
energy-line hardening resin (X-4) was obtained. The acid value at this time was 57.2 KOH- 
mg/g (solid content value 85.2 KOH-mg/g). 

[0064]507 copies of ethylcarbitol acetate is put into the same experimental device as example 

5 Example 1, Bisphenol F(weight per epoxy equivalent 171 g/eq; Epiclon 830 by Dainippon Ink 

6 Chemicals, Inc.) 1368 copy is dissolved, The esterification reaction was performed at 120 ** 
for 12 hours, having added 360 copies of acrylic acid, 300 copies of succinic anhydrides, and 
five copies of triphenyl phosphine, and blowing air, after adding 1.3 copies of hydroquinone as 
polymerization inhibitor. At this time, the acid value of the system was 0.7 KOH-mg/g, and the 
weight per epoxy equivalent was 19500 g/eq. Then, 887 copies of ethylcarbitol acetate and 
561 copies of tetrahydro phthalic anhydride were added, it reacted at 100 ** for 5 hours, and 
energy-line hardening resin (X-5) was obtained. The acid value at this time was 52 KOH-mg/g 
(solid content value 80.0 KOH-mg/g). 

[0065]428 copies of ethylcarbitol acetate is put into the flask provided with comparative 
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example 1 thermometer, the stirrer, and the reflux condenser, 376 copies of bisphenol A type 
epoxy resins (188g of weight per epoxy equivalents / eq; Epiclon 850 by Dainippon Ink & 
Chemicals, Inc.) are dissolved, The esterification reaction was performed at 120 ** for 12 
hours, having added two copies of 144 copies of acrylic acid triphenyl phosphine, and blowing 
air, after adding 0.5 copy of hydroquinone as polymerization inhibitor. At this time, the acid 
value of the system was 0.5 KOH-mg/g, and the weight per epoxy equivalent was 38600 g/eq. 
Then, 229.2 copies of ethylcarbitol acetate and 167.7 copies of tetrahydro phthalic anhydride 
were added, it reacted at 100 ** for 5 hours, and energy-line hardening resin (RX-1) was 
obtained. The acid value at this time was 67.2 KOH-mg/g (solid content value 89.5 KOH- 
mg/g). 

[0066]356 copies of ethylcarbitol acetate is put into the flask provided with comparative 
example 2 thermometer, the stirrer, and the reflux condenser, 1280 copies of bisphenol A type 
epoxy resins (weight per epoxy equivalent 640 g/eq; Epiclon 2055 by Dainippon Ink & 
Chemicals, Inc.) are dissolved, The esterification reaction was performed at 120 ** for 12 
hours, having added five copies of 144 copies of acrylic acid triphenyl phosphine, and blowing 
air, after adding 1 .3 copies of hydroquinone as polymerization inhibitor. At this time, the acid 
value of the system was 0.5 KOH-mg/g, and the weight per epoxy equivalent was 51 100 g/eq. 
Then, 423.2 copies of ethylcarbitol acetate and 394.1 copies of tetrahydro phthalic anhydride 
were added, it reacted at 100 ** for 5 hours, and energy-line hardening resin (RX-2) was 
obtained. The acid value at this time was 56.3 KOH-mg/g (solid content value 80.5 KOH- 
mg/g). [0067]356 copies of ethylcarbitol acetate is put into the flask provided with comparative 
example 3 thermometer, the stirrer, and the reflux condenser, 1280 copies of bisphenol A type 
epoxy resins (weight per epoxy equivalent 640 g/eq; Epiclon 2055 by Dainippon Ink & 
Chemicals, Inc.) are dissolved, Having added 288 copies of acrylic acid, and five copies of 
triphenyl phosphine, and blowing air, after adding one copy of hydroquinone as polymerization 
inhibitor, although reacted by carrying out temperature up to 120 **, it gelled in about 6 hours. 
[0068]71.5 copies of ethylcarbitol acetate is put into the flask provided with comparative 
example 4 thermometer, the stirrer, and the reflux condenser, 214 copies of cresol novolak 
type epoxy resin (weight per epoxy equivalent 214 g/eq; Epiclon N-665 by Dainippon Ink & 
Chemicals, Inc.) is dissolved, The esterification reaction was performed at 120 ** for 12 hours, 
having added two copies of 72 copies of acrylic acid triphenyl phosphine, and blowing air, after 
adding 0.5 copy of hydroquinone as polymerization inhibitor. At this time, the acid value of the 
system was 0.5 KOH-mg/g, and the weight per epoxy equivalent was 12200 g/eq. Then, 127.5 
copies of ethylcarbitol acetate and 83.6 copies of tetrahydro phthalic anhydride were added, it 
reacted at 100 ** for 5 hours, and energy-line hardening resin (RX-4) was obtained. The acid 
value at this time was 54.3 KOH-mg/g (solid content value 83.6 KOH-mg/g). 
[0069] 188 copies of bisphenol A type epoxy resins (weight per epoxy equivalent 188 g/eq; 
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Epiclon 850 by Dainippon Ink & Chemicals, Inc.) are dissolved in the flask provided with 
comparative example 5 thermometer, the stirrer, and the reflux condenser, The esterification 
reaction was performed at 120 **for 10 hours, having added 72 copies of acrylic acid, and 
0.45 copy of triethylbenzyl ammonium chloride, and blowing air, after adding 0.1 copy of 2,6- 
diisobutyl phenol as polymerization inhibitor. At this time, the acid value of the system was 0.5 
KOH-mg/g, and the weight per epoxy equivalent was 23200 g/eq. Then, 203.8 copies of 
ethylcarbitol acetate, 38 copies of tetrahydro phthalic anhydride, 80.5 copies of benzophenone 
tetracarboxylic dianhydride, and one copy of bromination tetraethyl AMMU nium were added, it 
reacted at 115** for 5 hours, and energy-line hardening resin (RX-5) was obtained. The acid 
value at this time was 55.9 KOH-mg/g (solid content value 86 KOH-mg/g). 
[0070]460.7 copies of ethylcarbitol acetate is put into the flask provided with comparative 
example 6 thermometer, the stirrer, and the reflux condenser, 430 copies of cresol novolak 
type epoxy resin (weight per epoxy equivalent 214 g/eq; Epiclon N-665 by Dainippon Ink & 
Chemicals, Inc.) is dissolved, 1 15.2 copies of acrylic acid after adding 0.5 copy of 
hydroquinone as polymerization inhibitor, and pentaerythritol -- doria -- 159.2 copies of 
KURIRETO and succinic anhydride additions, [ prepare and ] The esterification reaction was 
performed at 120 **for 12 hours, having added three copies of triphenyl phosphine and 
blowing air. At this time, the acid value of the system was 8.3 KOH-mg/g, and the weight per 
epoxy equivalent was 9800 g/eq. Subsequently, after that, 60 copies of succinic anhydrides 
and 91 .2 copies of tetrahydro phthalic anhydride were added, it reacted at 80 ** for 4 hours, 
and energy-line hardening resin (RX-6) was obtained. The acid value at this time was 52 KOH- 
mg/g (solid content value 80 KOH-mg/g). 

[0071 ]The characteristics value of the resin obtained by the example and the comparative 
example is shown in the 1st table and the 2nd table. 
[0072] 
[Table 1] 



http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_en 4/21/08 



JP,2002-121258,A [DETAILED DESCRIPTION] 



Page 16 of 22 





mwn 


»»J2 


»»J3 


4 


*J*M5 




X-l 


X-2 


X-3 


X-4 


X-5 


(al) 


BPA1 


6 




3 


6 






BPF1 




6 






8 




DOPD 






o 






(a2) 


AA 


4 


4 


4 


4.5 


5 


(a3) 


PAN 


2 


2 


2 








THPA 








1.5 






SAN 










3 


(B) 


THPA 


3.632 


3.416 


3.479 


3.307 


3.692 


ft ii * 


(n a2 + n ft3 )/ 


1.0 


1.0 


1.0 


1.0 


1.0 




















2.0 


2.0 


2.0 


3.0 


1.67 




KOHmg/g 


90.5 


90.2 


90.0 


85.2 


80.0 






2300 


2150 


2700 


1700 


3700 






7500 


7300 


8200 


4300 


13500 


[0073] 
[Table 2] 
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[0074] 
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[Table 3] 






ajgm 5 


it&M 6 




RX-4 


RX-5 


RX-6 


(al) 


BPAl 




1 






ECN 


1 




2 


(a2) 


AA 


1 


1 


1.6 




PETA-SA 






0.6 


(a3) ? 


THPA 




0.25 






BPDAn 




0.25 




(B) 


THPA 


0.55 




0.6 




SAN 






0.6 


ft £ * 




1.0 


1.49 


1.0 






DO 


2 


CO 




KOHmg/g 


83.6 


86.0 


80.0 






1600 


3700 


1750 






3100 


26000 


4600 



[0075] 

Footnote of the 1st table to the 3rd table (a1) : epoxy resin. The numerical value in front is the 
number of preparation mols of an epoxy group. 

(a2) : unsaturated carboxylic acid. The numerical value in front is the number of preparation 
mols of carboxylic acid. 

(a3) : dibasic acid anhydride. The numerical value in front is the number of preparation mols of 
an acid anhydride. 

(B) : acid anhydride. The numerical value in front is the number of mols of an acid anhydride. 

BPA1 : Bisphenol A type epoxy resin. 

A 188g (g/eq.)/Eq weight per epoxy equivalent 

BPA2 : Bisphenol A type epoxy resin. 

A 640g (g/eq.)/Eq weight per epoxy equivalent 

ECN : cresol novolak type epoxy resin. 

214g of weight per epoxy equivalent/Eq(g/eq.) BPF1 : Bisphenol F type epoxy resin. 

A 171g (g/eq)/Eq weight per epoxy equivalent 

DCPD : JISHIKUROPENDA diene modified epoxy resin. 

A 264g (g/eq)/Eq weight per epoxy equivalent 
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AA :acrylic acid PAN : Phthalic anhydride THPA : Tetrahydro phthalic anhydride SAN : 
Succinic anhydride PETA-SA : pentaerythritol -- doria -- KURIRETO and succinic anhydride 
reactant BPDAn : Benzophenone tetracarboxylic dianhydride. 

(n +n )/n : The expression of relations derived from the formula (1). A (n +n )/n - 
related value. It is a generic claim that it is 0.9-1.1. 

n a2 /n g3 : The expression of relations derived from the formula (2). An n a2 /n a3 -related value. It is 
a generic claim that it is 1 .0-5.0. 

Acid value :KOHmg/g molecular weight : It is **** by the molecular-weight-distribution 
measurement by polystyrene conversion at GPC (product MILLENNIUMmade by WATERS32- 
J SYSTEM THF solvent 40 **). The amount of division-into-equal-parts children and weight 
average molecular weight are computed. 

[0076]The resist ink composition like the following was prepared using the resin obtained from 
the preparation examples 6-10 and the comparative example 4, five Examples 1-5, and the 
comparative examples 1-6 of the activity energy-line hardening setup-of-tooling product for 
resist. 

each sample solid content (resin sample of Examples 1-5 and comparative examples 1-6) 
IRGACURE 907 (the Ciba-Geigy make.) 45 copies 10 copies of cresol-novolak-type-epoxy- 
resin (EE214) dipentaerythritol hexaacrylate Four copies Photopolymerization initiator Six 
copies Barium sulfate 34.5 copies Phthalocyanine Green 0.5 copy[0077]About the sample 
(resin) obtained from the <valuation method> examples 1-5 and a comparative example, paint 
and evaluation were performed for the prepared resist ink composition by the following 
methods. 

[0078](1) Performing printing which stated coating method each resist ink composition to the 
glass epoxy board on the screen of 100 meshes, the thickness of the coat which carried out 
artificial drying was about 40 micrometers. An evaluation result is as in the 3rd table. Only 
sample creation of the mechanical physical property created the substrate on tin. 
[0079](2) 180 ** of set-to-touch nature estimated the tuck nature at the time of finger touch for 
the coat immediately after 30-minute desiccation. 

O x with :-tuck-less **:tuck some : those with tuck nature [0080](3) It dried by 280 ** of set-to- 
touch nature for 30 minutes, and, subsequently irradiated with ultraviolet rays on condition of 
****, and the following standard estimated the tuck by which it is generated when exfoliating 
the step tablet for sensitivity evaluation (Kodak step tablet No. 2). 
O : there is no feeling of a tuck and a step tablet can be exfoliated easily. 
**: Exfoliation is possible although those with feeling some of a tuck and a step tablet are 
caught. 

x: Into those with tuck nature, and a step tablet, ink adheres and does not exfoliate easily. 
[0081 ](4) The sample which carried out development nature screen-stencil was neglected in 
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an 80 ** oven for 30 minutes, the solvent was vaporized, it was immersed in 30 ** 1% sodium 
carbonate solution for 60 seconds, and the following standard estimated the degree which 
remains on a substrate. 

O : the coat on a substrate does not remain at all. 

**: A part of coat on a substrate remains. 

x: The coat on a substrate does not dissolve but almost remain. 

[0082](5) Neglect the sample in which resist ink carried out sensitivity measurement screen- 
stencil in an 80 ** oven for 30 minutes, and a solvent is vaporized, Step tablet No. 2 (made by 

2 

Kodak, Inc.) is put on a coat, After irradiating with the ultraviolet rays of 125 mj/cm , 250 

2 2 

mj/cm , and 500 mj/cm using a high-pressure mercury lamp, it was immersed in 30 ** 1% 
sodium carbonate solution for 60 seconds, and the step tablet method estimated. The number 
in front shows the number of stages of a step tablet, and it is shown that hardenability 

(sensitivity) is excellent, so that a number is large. On the exposure conditions of 125 mj/cm , 
five or more steps were considered as success on condition of three or more steps and 500 

2 2 

mj/cm on condition of one or more steps and 250 mj/cm . 

[0083](6) Neglect the sample which carried out definition screen-stencil in an 80 ** oven for 30 
minutes, and a solvent is vaporized, It is a photo mask on a coat :P After putting CW UGRA82 

2 

(made by UGRA) and irradiating with the ultraviolet rays of 500 mj/cm using a high-pressure 

mercury lamp, it was immersed in 30 ** 1% sodium carbonate solution for 60 seconds, and the 

evaluation was performed at the minimum of residual-line width and dissolution line width. 

[0084](7) The stability test at the time of solvent desiccation (dry management range) 

The tin sheet (test piece) which applied ink is neglected in a 90 ** oven for 50 minutes for 40 

minutes for 30 minutes, and the solvent was vaporized, and it dipped in sodium carbonate 

solution for 60 seconds 30 ** 1%, negatives were developed, and the stability at the time of 

solvent desiccation was judged visually. 

O : the coat on a substrate does not remain at all. 

**: A part of coat on a substrate remains. 

x: The coat on a substrate does not dissolve but almost remain. 

[0085](8) After drying the tin sheet (test piece) which applied mechanical physical property ink 

2 

in a 90 ** oven for 30 minutes, it 500-mj/cm- -irradiated with ultraviolet rays, and hardening 

was performed at 150 more ** for 1 hour. This sample was cut to the strip of paper of 7-cm 

length by 1-cm width, and the hauling examination was done. Environmental temperature was 

53RH% at 23 **. Making it into 10 mm between zippers, hauling speed measured by 10 

mm/min. 

[0086] 

[Table 4] 
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[0087] 
[Table 5] 
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[0088]The unit of MPa and the degree of breaking extension of the breaking strength in the 
mechanical physical property in front and the unit of an elastic modulus is %. 
[0089]The 3rd table shows the evaluation result of the constituent for resist adjusted using X-5 
from the carboxylic acid group content epoxyacrylate resin X-1 compounded in Examples 1-5. 
The 4th table shows the evaluation result of what adjusted the constituent for the 
epoxyacrylate resin compounded by the comparative examples 1-6 by the same presentation. 
Since resin in the comparative example 3 was gelled, evaluation of the constituent was not 
completed. The constituent of the example showed the result with all the good compounds by 
set-to-touch nature from the 3rd table. It was a result good also about development nature. 
Furthermore about sensitivity, the level of success was suited. Definition was 20 micrometers 
and a good result. The result in which the development for 50 minutes or more is possible is 
obtained also about the dry management range. About the mechanical physical property, the 
result of success [ those with not less than 5% and breaking strength, and elastic modulus ] of 
ductility is obtained with all the constituents. On the other hand, in the comparative example 4 
in the 4th table, set-to-touch nature, a mechanical physical property, especially the degree of 
breaking extension are bad, and there is a problem in use. In the comparative example 5 and 
the comparative example 7, development nature was bad and a pattern was not able to be 
created. In the comparative example 6 and the comparative example 8, set-to-touch nature is 
inferior and the degree of breaking extension also breaks further easily easily low. 
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[0090] 

[Effect of the lnvention]The manufacturing method of energy-line hardening resin of this 
invention, and the energy-line hardening resin constituent for resist, It was stabilized from the 
above-mentioned result, and could manufacture, and the dominance result was altogether 
shown compared with the comparative example in respect of tuck nature, development nature, 
the stability test at the time of solvent desiccation, sensitivity, definition, a mechanical physical 
property, etc. also in the evaluation result as an energy-line hardening resin constituent for 
resist. Therefore, it is clear the constituent's containing the structure acquired by the 
manufacturing method and this manufacturing method of this invention to reveal the 
outstanding performance. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A hydroxyl group content denaturation epoxyacrylate compound (A) which uses an 
epoxy resin (a1), unsaturation monocarboxylic acid (a2), and a dibasic acid anhydride (a3), 
made them react at a rate with which a following formula (1) and all of (2) make it satisfied, and 
was obtained, A manufacturing method of energy-line hardening resin making an acid 
anhydride (B) react. 

°- 9n a1 <n a2 +n a3 <l1n al( 1 ) 

1 - 0<n a2 /n a3 <5 -°( 2 > 

(However, among a formula, as for n g1 , the number of mols of all the inner (a1) epoxy groups 
and n g2 express the number of mols of all the inner (a2) carboxyl groups, and n g3 expresses 
the number of mols of an inner (a3) acid anhydride compound.) 

[Claim 2]A manufacturing method of the energy-line hardening resin according to claim 1 
which performs a reaction of an epoxy resin (a1), unsaturation monocarboxylic acid (a2), and a 
dibasic acid anhydride (a3) under existence of a non halogen system catalyst. 
[Claim 3]A manufacturing method of the energy-line hardening resin according to claim 1 or 2 
whose non halogen system catalyst is a phosphorous catalyst. 

[Claim 4]A manufacturing method of the energy-line hardening resin according to claim 1, 2, or 
3 whose unsaturated carboxylic acid (a2) is acrylic acid and/or methacrylic acid. 
[Claim 5]An epoxy resin (a1), A manufacturing method of energy-line hardening resin of claim 
1-4 which is bisphenol F type epoxy resin which is a bisphenol A type epoxy resin and/or the 
90-400g (g/eq)/Eq weight per epoxy equivalent which are a 90-400g (g/eq)/Eq weight per 
epoxy equivalent given in any 1 paragraph. 

[Claim 6]An energy-line hardening resin constituent for resist which contains compound (II) 
characterized by comprising the following, and is characterized by things. 
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Energy-line hardening resin (I) obtained by a manufacturing method of claim 1-5 given in any 1 
paragraph. 

It is an epoxy group in a molecule. 



[Translation done.] 
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^•T^ U h-ft^ft ( A) fc , K*?K!fti ( B ) t £R 

0. 9 nai < n a 2 + n a 3 < 1 . 1 n a i (1) 
1 . 0<na2/na3< 5 .0 ( 2 ) 

(fctfU n a i{4 (a 1 ) tfO^X^f^^O^E 

;HSt. na2{4 (a2) ff^^/k^^ScO^/USc, 
n a3 «4 ( a 3 ) t«li*aMW;HtJ «t ) , 

4fc*5|BH(4. [ 2 ] xsjWfMHK ( a l ) fc^ttSre 
( a 2 ) tiaiS**ft ( a 3 ) tws 

«*^Nnyy»«dHEwflEffrTff a [ i ] ia»cox* 

[ 1 ] 4^J4 [ 2 ] aBa^x^l^-KWflfflW 

[4 ] ( a 2 ) ^ Urt«tJj:V 

/4fcli,x^^ U/Ufc-C** L 1 ] . [ 2 ] 

l 3 ] mmn^^-mmimmmnmw-mzzmm 



(4) 



5 

( a 1 ) fi\ X^y^!9 0 — 4 0 0 g/S* ( %/ 
e q ) Tfo 5t'X7x y-^ASx^ MtfBgfc i 
i«ix^y^i9 0-4 0 0 g/ilM ( g/e q ) 

t"^st'^7 J :y-;wFax.^^tfliT''^s [ l ] ~ 
[ 4 ] co^-rn^ i mm<v^*)^-mm-immm<7) 
mm>mzm&~tz>i><DTh*). ttz^mit. [6] 

[ l ] ~ [ 5 ] V^Titfr l iIiatfe^Mjt^ffit J; D# 
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[0016] 

[0 0 17] *»3§t!ffl^4XiK*j4»»(a l)h LT 

— ;P S H<7) b'x 7i7 -;lxSx>-Kdf i^ffifli ; ZtibW 
X7x7-;M#77^I, 7i^y"-/P7^777I^ 

7i7-;l/7tC7 •y^SL ^W-;kytf'^-/?^#*20 
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il«fa^W]li : fW/l'^Vi^/y ^^xxx/I^Mtf 
isi/}V{*9) T^'JW-^/'Jyy/K^^) T7 

ma*s^-t<o&m-erim$:mf&zktfT%, mm 
■t&mrn&mtzj: o, ;^x^Mstfli£#$!itTflra 

[0018] #fMHfc:tJivC J: UvxjK^MSBI 
fc LTJ4. x*f^^S^2fI*f ■Sx^^tfli^^ 
*M»^flltt»lirr»4 L ^ . xsjttf 2 ffi 
^TT £ MSflt fc t T (4 , TIB-^T-iK $ tl%> t" 

-*5$ ( 3 ) 



R1 



H 2 C-CH CH 3 -0 




R2 



R1 

R2 



/ 

OH 

ch t c!h CH 2 



R1 



R1 




R2 




R2 



CH 2 — CH-CH, ^ 




xji, #IS-^X(4, -co-, -SO2-, - 
C (CF3) 2-, -Si (CH3) 2-. -CH2-, - 
C (CHa) 2-. -O-. X(4TIE*it^ (4) £7* 

u n(4. 0-1 o*>»c&4. ) 

mm^ ( 4 ) 30 

Ufc2] 



(4) 



[0 0 19] §A>«fiL<{4, t'X7x7-MH 
tf^Htfflt. t'Xyxy-^FSx^HatfllT'^D. 
^-r-t^tL^x^MStBlox^v-aM*^ 9 0- 
4 0 0g/3fi ( g/e q ) WKHTSxSttfO**^-^ 
oBiltt. a«tt. WtW«tiD«(;MLi\ 40 

[00 20] ^B^T'ffl^l. „ ^iffit7^/l/!Ky8 
(a 2) t LTJ4, T? 'J/I/«is.fctf/£fctt.X*? U/P 
I^IWK, *4i>l±, ift^O^'-fv-IH^yv 

[00 2 1 ] ^j&>£^3&fn^y#/i^>K ( a 2 ) OS 
b&t&ik&mt LXii. Mill . hKoJfyXf;l/ *50 



* (77) 77Ul/-h, h Kn^rTnhVlx (^^) 
'JV-b, t Hndfy7*f;l/ (^^) T^yix— t 
Hn^yy^oMy/l^ (7^) T^UU— f«b 
Hn^f^r;^^ (y^) T7'J1/- MB ; h'J^fo 

(y^) r^yt—K ^xyxy (y 
^) ry y 1^- ^nwj h-^h u (y^) 

77'Jy-b, ^iWJ 1 — )V=J T9V 
l/—h. yXy^xyxiJI — ;khU (y^) r^vis 
yX77XiJ7ybHPfh7(77)77yy 

-h s yXy^xyxyMKy^ (^j') 7^'Ji/ 

-b, ^tfyx-n-t 7?y/ntxxf^ 

&m ; ^^fcx^^a^*-rsx^^-fi:^i: 
(y^) 77 u/H8*»s$-i^r»fe*L*x!jf^^ (y 
7) r^uu— ±ie*Basi: (77) r^uu— h 

I^tt^^«:a7n77 b7f «i«57 b7 
±lB7KS*i: (77) ryjlx-b 
i^tt^Mfttxfyy^f^ h\ rntu^ 

[0022] 4^. ilB^I&fa^y^^'y-K ( a 2 ) 
*71/^>1, *7j<^7;H?. *7K=J^7ffi. Kf-fex 



(5) 

7 

;l/-f h5b Fn4i7fc:7:?;HL 4-y ^-/V-^-»?-b 

BL *7kb°n^y -y hit, \y/7iyyfb7^ 
y®*7j<ft*££#{f £ i k S . 
[00 23] ^BJT-M^S , ZMMMmMi a 3 ) k 
LTJ4. M£t£\ S£?fcvW:xBL *7j<7y;H^ MtK 

[0024] *«WCM^4*l»*Wtt3:^^r 
? , Jl'-Hfc^* (A) ^®BtJ4. X^HiJB(al) 
t^ttftt y^sJf^KCa 2) fcr*a*^lt*fl|(a 3) 

[0 0 2 5]l^yfl(al) fc^ttSFEytf/l'Stf 

( a 3 ) (DMmXmMtfffim LKdfi ^IXf^ 
L, *^t^y;H^fS, £<7)#/y*^y7ya 20 
14, »#-TI»x*r^ y-SUKJtS k?7kl«£ £j£ L «ra&« 

[00 26] MJGJ4. xrfMf ( a 1 ) k^ggftre 

J-tDVKVm ( a 2 ) t -iSagnffiTK^ ( a 3 ) k 7&\ 
TIES': ( 1 ) k ( 2 ) eDlrv^fc»j£$-4r fcjtft&atc 

0. 9 n a i < n a 2 + n a 3 < 1 . 1 n a i (1) 
1 . 0<n a 2/n a3 <5. 0 ( 2 ) 

(fcrtfU 5$*. n«ii±KJEfcfl!ffl3;h.fc ( a 1 ) +<o 
^X^df^acO^;^, n a 2t4RBt«fflS*Ut (a 30 
2) ^o^/ytf^s^yS^^/t-it na3(i^JCBtffiffl 
Ztitz (a.3) ^oKiE/KMt^rtJ^^^m^^-to ) 

[00 27] ^|&ffi^y;#/y*>Bg(a 2)*0£;7/y#' 

y/yfic^ ;H4 k ( a 3 ) 4^§$S7Kft 

ft^flB^/HR^fttt, xsfMf MM! ( a 1 ) tfco^:*f 
=3r 5"£<?ye;UR0> 0 . 9 — 1 . 1 fTC* 5 . 
[0 0 28] mm^y^)V^ym.{a2)^cr>^)V^ 
=Jf y^Swt/U: k — SSK*** ( a 3 ) tficoBNSTK^i 
-ftl^BJW^^HRofP**. xiK^HSIB ( a 1 ) ^o^x 

«0T*4. ifc, l. lf&i K^W 
[00 29] ifc_L£. * ( 2 ) fcfeV^T, TftlPty 

%fv-#>m. ( a 2 ) 450^77^^ ^mco^)\Mt~ 

£^&t*&(a3)^/l^k<9W£ (n a2 /na3) 
(4, l~50>«EHl*rC&S. 

[0 0 3 0] ( na 2 /na3 ) cr>m^i)\ UD'I^V^ 
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H*cran££&4&. ( n a2 /n a 3 ) vm&w. 5 

(BK»<Z>?y?tt»craiB££t£. (na2/n a3 ) OfiJ 
■£■14, ^T"^2. 0<na2/na3<4.0T'S>Sik3& J 

[003 1 ] RJG»K(i, 7 Or— 1 7 OrcOtEfflffl 
7 rtfr'Ti , :&*»T fc 8 0°C— 1 6 OTWKHFTOt 

[0032] ifc, WfiWrfctS^TIi, «Jtt*«**>* 

T(4. ^Aofylltl. 4 £(4 1 0 — 3 0 0 0p P m<7) 
KHT^MO/Nny >mm*®Mt& £ k j&*tr& 
4. 

[0033] MMt LT14, #^n^>^Mffi^'#F4 L 
l'Jxf/l,7Sy, h'J7,y^f;l/7S/ 
yf-zV^y— /k ^yy;i/y^f;i7S>-f«3l7 
Syl; b Wf/Kyy/i-ryt- ^i^W 
-f-f h\ f" h^yf-zyTy^-^A-M-f h'o^t/M H 
f^4l77t-'>ASI ; 2-;*f-;M S^V- 
/K 2 -xf-A— 4 - y ^-/M S ^V— )Vm<r>4 3 
-;bffl ; Tif fx y- ^ o r> yf -fe y#<7)M*-fC-^l] 
^ ; hij7x-;m7^ s hUX (^f;P7i- 

7t77^y, h'JX-(2, 6-y'yh^fy-7i 
x;y) 7*X7-( >-^CO*X7>f >M \ Xf^MJ7x 

-7 v ;y*-X^-'7A7\-i' Ko^f^f K^o^X^-^A 
tm. ; ^^-ry-ig^nA^ko^S^^aSi^fa 

jf4U\ ffiffl»kkT{4. ftji^*t:>rfkT 1 0-1 
0 0 0 0 ppu&^fitt'Srfi'CA 4 . 

[0034] ttiwyymmbLTte* «iif, ?k 

/krsy^irJS ; Ny^t/Kyy^ytx^A^n 
h\ T-h7yf-;yr> ; e-'7A^cf7-i' h^H4 

g7y^-7ASS, fh7-n-7f;^X*x^ 
7*07>f H N Xf/H y 7xX/|/^X*X')A7'n7-f 

[00 3 5 ] S-£*itMk kT«4. «i.lf , Hcf^f 

yy, ^f^yFoJf/y, b^f;wy Fo^y 
y. ^— y+'J^f^w Ko^yy, 2-6-^y— 

y-t l J7'fil/-4-yi^y7j:7-;k Mt^. 7x7 
f7y'yf«ffltlS, 

[0036] BKtHfjyHfc LTf4, fltf.tr , 36 u yB§, 
lE'jyKxx-r/m, fijylyxxf/Hf^tfflt 

[0037] *B@S^*3Ettx^^r ^ V V- 

ft (a) «o^*{4, mffimt<n9v?&*wmm 



(6) 

9 

V >MM crtm^^MX" 1000 — 20000 OiSH 
F*k ^'JXf i/yiffcoll¥%^it2 0 0 0-4 

oooo commftx-fo mn l v». 

[0038] ^3 LT#6*lfc*HaE**1HtxjK^^ 
r ^ y h-ft^ft ( A ) t SfiilTkft ( B ) i: £ 

■itT a m t -r&x^/i^-Hiiwi^ttHii ^Mit-r s 

[00 39] A**»SKHf*^ ( B ) t LTJ4, ffitf.tr, 
H^Wi'ia, *|*-7^^K, *E7k3y\:?SL Fft 
x/Hfekny^M, fekxh^t Kn7^;HI, 4 10 
f/l/-f l7t Kd*e7K7^;1^K. 4 -^^P-^-tf 

SL i|7j<t 0 n^ U y hit, <yy'7j:7yf 15*M' 
>-g*E7jc^^ #tf £ i t 5 . 
[0040] x^^Jf-^H^SffiHoMjtii. Mt 
14, *Ua^«3BttiJK^^T^ 'J Mt^ft ( A ) 
4»tf);*cBS£ 1 t^l/CMLt 0.15 t;W2Lh, if 4 L < 
(±0 . 3 — 0 . 9 5^)V<7m%&mi ( B ) £?g?£j&>£> 1 
3 0°C, #TtL<J45 0— 1 1 O'CTTxJEU -^y^"> 20 
hz^f;Wfcti £ b iiZX OKJfrCS S . £ iT"?J<|g* 
-ir*^ttx^^Ti? U Mk^ft ( A ) 
t±, xjfMfMMI ( a 1 ) fc-£4;h.4*»Si: s £OEL 

mmui. xtf* hsu ( a i > 

fc, MJELJt^fia^y^^jjf^K ( a 2 ) co^/Vifceo 

^xx-r/H^caff-r^^Kiaa^/i-scT* y , s 

a3)^- 7X/;f;WttM L £77 
/ksKV UafeWBHTT 4 x4Mf J: 5tfE L T * * 30 

1SJ: LT4)ttSiTl>^, ) . Mate LT 

14, 3 0— 1 2 OKDHHg/giOlSHfcSrftifctflfiL 
< , &ip-ct> 4 0-10 OKOHmg/gtc&s i t 

[004 1] *K»^*^4x^df y Mt£ 

* <a) ^^mmtmrnym (b) k^Ris»js«, 

f5#f-7?76X^? h/H 7 7 0 cm-^^l 8 5 0 cm 

- 1 <omm?m t°- ? ^m-t s - 1 -cutrr * ; t a*»r 

fgT"<fc & . 40 
[0042] tpfr&W&timtZ i-5T#^ttSX^.;^ 

-»nfca»it (i) mffifflmkn?^? 

St>, ^UX^-Uy^Oic^^MT' 1 5 0 0-20 

ooo 0dkhi*j, ^y >-^sc<7)a*¥%7^**c 

2 5 0 0—4 0 0 0 0OiEHftT*&& 4 LV>. 

[ o o 4 3 ] sec jgttiBJEft. mmmz£&^?-y 

(ID S«l^fc^Sli:«ifctJ:0S6tcaWl*tt 50 
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^W»tt^^'r&]± Lfcx*/l^-Sl «l[;MJ«lfiScft 
[0 044] iH^xtf -fli^ (II) 

Mi:LTJ4, h'X7x7-;t/A?Sx^^tflii, t'X7 
i/-;kF Sx^ S^flffli. fx ^ x j -)V Slx^^f 

^ y'/HX f;Hx## MSffli, lit^x*^ MH1I&, 

y^x^ HHJS . 7 * U >"S-tS^x,-n°^ H« 

-;l77;l^x^ ^ffila-^7^ 7 ? ^;t-^;l-x 
^v-^H, %<r><!&fA a v ^Mx^MMI^t 

[004 5] ^Cx^ySJW^X^y^ 
ft (ID «4, 2aBLh(?Da&ftfc LTfflV^tL 

^»fi6ffllffiH^^MRS{4=Srv^', x^/Wf-^BB 

flffl»jBBW6!i!xoK^ i o o msmzn l t , 5-3 

0 0fi*gp^f4 L< , 10-10 
[0046] S fefc, ^BJcO^SSriifc^^KH-r', 

RjtBffijftco^^, x^^ ismmmm^wm-th z. t & 
[0047] tt^ymiusmmt lt«4, «itr , r 

^■ft»^ if <M&ms?>x&* ismcmmkwf* z t & 

t:4 0. x*^-«Wtifi4J^)S^(EJft, fcfctffc:, 
x^ ^-ft-^ifij fc x*/i^HWK^«MI»»ft ^077 
/l^jjf^f- ^/P-S fc iORJEfc 4 VX^ PI±<0KJ(B 

^iu^y^ bmmnmiitz fti&tib&z t i>x* 
[0048] *wm^*)v^-mmmmmm.mmz 

[0049] 36*^4^Ji: LT{±, #«c03eS^BB*& 

4-s^^r$y£,&#i?x.xT7K r;i-3 
^■x7-fei7i7^ ov"7 x y >is 4 t/<yy'7 1 

y'7W7Sy7£X;l) ^y^Vl-ioiVX 

yy'-f y7;i^fiix-f;i, 2-hKn^fy-2-yf 

1-/^17, 2,4, 6-M)^f;KyV>f^7x 

y>fMX7-fy^yh\ 2-^f-;i~i- [4- 
(^■f-zW-si-) 7xx;H -2-^;^y 77nA-y- 



(7) 

1 1 

1 , 2-^> s J)V-2- t JX^h)VTziS- 1 - 

WJ/7x^) -^/y-i, r-fcbyxyy. 

2, K-/-2-7i-/l'nh7£/y. 2, 
2-^'Xh=3fv— 2-7i-/l'7t}-7£7y, 1,1 
-y?on7th7x/y£Drf:l7th7x7yl, 
2-^^->vryV"y^yy. 2-x^r^h^^y 

y, 2-^-i/ j r l j7"f;P7>h7^/y, l-?nn 

ryhy^yy, 2-TfV-s.Tyhy^-yycoz:t^T 
yh^^yym. 2,4-y^wwyi^ 2, 
A--j3^)Vtt**ryyy \ 10 
y „ 2,4-y^y hvH^^-fy hycozt^-f- 

y syp iyy -^y y — ;i/£0 r i: § y y 4 Jt ti^ 

[0050] 3efi-^a?4^Ri<?5ffiffli{i, ait. x*n*¥ 

-i&®^Sifiliffij£^IS^#l 0 OfijmrMLf 
0. 2~3 0SSa5TS> 1 ?, #£L<li2~2 OMSM 

2 SfcLL £ ffl^^T ffl V * 4 i fc t f ' # & . 
[00 5 1 ] ^fgBJtfcftS V S JX Ym^)V^—WM 20 

-?-£ffl^£ifc#f*#£j&>\ ftaWFfirWi: /3 

^yrntVl- (yy) TyjP-K ^'Uyy/l/ (y 
y) j3-fcFoJfi/Xf;l, (yy) ry 

'Jn-f;W5X7i-h, y^f;t/7S7xf;K^^) 
7*y 'J b „ ^xf-^T 5 7xf;P ( y y ) 7*? 'J y 30 
-b, xfl/^ija- /t^' (yy) Ty yy-K ^ 
Xfl/y/ija-^y 7?'J1/- K N'Jxf 

yyy yrj-zu-y (yy) r^yi"— K ^yx-f-yy 
^'J3- ;l^5y (yy) Tyyy-K rntfyyyyrj 
-/uy" (yy) ryyy- K yYnh"l/^U3-;l/ 
y'(yy) 7*yyy— K h'J/ntl/y/iJa-^y 
(yy) ryyy-K ^'J7'nh"l/y/yn-;l/y 
(yy) 7^'JW- K Mi^fn-/P7W!y^ (y 
y)7*yyy— K h'jyf-n— ^rn^'yV'J (y 
y ) T?Vls—h. ^xyx'J h-^b'J (yy) 40 
7*yyy— K ^x'jx'J I — ;l^f h7 (yy ) T 
yyy-K y^iWJh-rtrb? (yy) T 

yyy-K yXy^xyx'jb-;Kyf (yy) r 

yyy— K yXy^xijX!Jh-/lA^f (^^) 7 
yyy-K LL<(i, b'JX (2 — ( y y ) 77'Jn 
^f;^Jfyxf;i,) ^yyryy-K ±fc, 

tth'njfyr/w (yy ) r^yu- ht^y 

y) 7*yyy-ML^ fcS^lifc'^7x7-;Hx 
*°^y (yy) ryyy-K ;^7;ix«y 50 
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(yy) 77 ywhiitii^i/^ yyy >j y- hor 

[0052] *fMH^(±s «li*-&Jftr4±T<^«tfH» 

*w5ifiLb*\ f^oteM. ^yp y y y- 

4, 

[0053] Lf l±, Milf . y^x^;k 

yhy % s>ya^tfyy^ri:"coy hva ; h/ny, 

-trnv;i^y^^-feny;i^y'^i ; ^;pb"l — ;y f^/i- 
«;lt;>-;l/^f;'0*^t'>-;l/l. : ff^x^/y S 

Ky^yy •bnv^rr-fef-b, ffvytny/yyT 
■fe-f-— K 1 — )VT*lT~ K xf-/y#;Hih— 
/tyr-ir-f — h , y"f-;^;l-b'>— /t^T-bT— h^-f-coflfc 

rnti/y y y rj ^ mm § 5 x— f a«» m> 
[0054] ±M0)£ a 5ries#ttfl:#fttj j:v/*3t 

«fl3ffl»MH9fii»ffl?e* 1 0 0 na.mztt lx 5-3 

0 0MrgP£«L<. iOff*L<(ilO-2 0 0i 
*gE7?^4. 

[00 5 5 ] -^mcriV-Jx hfflx^WF— «fflMlffl« 

y-f«. y;t-y, yi— , a^<o#s«d^ 

[0056] *mi<7)]/ : Jx bm^>\/3r~mmtmm 

yMUKtW 0 » ioi^ffl^^y y y- 
yEPSK. D-zw-f-^^iw-fyn-j'- 
ffi. yyv-a-y-, xtya-^-fiticj;^ 

[0057] *mBf*^ax*;^-jRfcii, rn^n, 
«tt, r«. x*. *&^mifzte. mtmnzti*. 

[0058] x*/Wf-«<ojH»3(a8i: Lf t±, Sj^K 

^yy\ «j±7j<ii7yy\ ^•feyy^yri^iiyy/k 

f'fc^ltffl<7)X^;^-|St Lf f Offlf # S . 
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[0059] 

irnmm: mz. ^^mmmmaix/mmm^x <o. 
i±. mzwon^m*). ^xmrnmrnx father t^- 
[0 0 6 0] mmmi 

mm. mm. ts^mif^&^mttzyyxa 

fc, xf;^;aT-^7^f-b4 2 8§fl£A^U b" 
X 7 x 7-^AlX,fJf ^ffiHI ( x*^ v-^i 1 8 8g/ 
eq ; AH^M V^f-f^X^^aS^ t7oy8 5 10 
0)112 8gfl£}gfi¥U S^itMt LT^-f Kn^f- 

yyiMZMtfzm. T7V>vm.288U. *7k7^/k 

m^lR^S^^A, 1 2 0°CT1 2B#Pa1XXx;Wt;R 
JS^tfo^r. lOliffi, 0. 5K0H-mg/g. x 

186 0 0g/«rC&->fc. *<75flL ^A 
;1A?;1X'1 — ;l/7-fef-N6 87. 2gfl, fh5tb'n 
*7k7 yVl-Bt 5 5 2 SJSr JU-i 1 0 0 °CT' 5 B^PbIRJE L , 
x^/i^-gMMlfllt (X-l ) zntiteM 

6 0. 6K0H-mg/g (IS^ffl9 0. 5K0H-mg/ 20 

g) . 

[0061] mtm\2 

tn—mmmwiz. x^i^/nn — >vt^t 

-1402. 5gg£Aix, h'X7 i7-^F (x*^^ 
i»l 7 lg/eq ; ab^M y^ft^x*ffi^affixb° 
?ny83 0)1 02 6g|5Sr^PL. m&m±Mb LX 
'vf Ko^yy-lgpSrfln^fJL 7^'J;H2 8 8g&, 
W&7 7)VM.2. 9 6m. hV7x.~)\/*7,7 J >5m$: 
W.ML. ^m^tji^^A, 1 2 0TTC1 2B#Pa]x 
XA/WtRJG^oi'A iOB#, |«lf(t 0.7KOH 30 
-mg/g. x^i^i^ 1 7 2 0 Og/eqT&oJt. * 
<7%k. x^;^Ab'l — ;l/7-fef-1646. 2gg, A 
N5h Kn^K^^^BSS 1 9. 2§fl£flni. 1 0 CCC 

5B§p B iR^t, ^fi-^-mmimmm (x-2> 

fc. iOB#C0iHilff{i. 6 0. 4K0H-mg/g (EMAfl9 
0 . 2K0H-mg/g ) X'h^tz. 
[0 0 6 2] 

mmmi tm—mm&miz. xf;^^b>-^7tt 

-14 1 OgE^Afu b'X7iy-;kAMx^^1SIg 
(X^yiil 8 8g/eq ; ABtM y^L^XStffot 40 
MSxb7ny8 5 0) 5 64Mb yy^O^y/y 
xy^ttX^^ffiHt (X^^S»2 6 4g/eq ; AB 

#>f y^ftfXl«^ttlxt7nyHP 7 2 0 0) 
05 6 4SIMSU fi-£-«itMi: LT^W Kn^y^ 
lgP^D^flL TyA/Ht2 8 8§P, ^77)Vm2 
96M. V V7x.-)l*X7 A y5SPSr^JuL. 
^iLWztfh. 1 2 0°CA 1 2B§P B 1xx-f;HtKJSE& 
ffo^o ^OB#, ^COBSfliA 0.2KOH-mg/g, X^ 
^SMJA 1 5 2 0 Og/eq-e*-^ OflL XA/1A? 
;lxb'>-;txTbT— h7 5 7. 8gP. f b 5 1 Fu#|7jc 50 



mf$2 002-121258 
1 4 

7 7)VW 528. 9g|5*iPi.lOO "CT 5 B#PhMJE L , 

x^;^-^®{tMHfsg (x-3) *%tz. z<m<m 

«A 58. 5K0H-mg/g ( EMr/MI 9 0 . OKOH-mg/ 

g) T^-otA 

[0063] mmiH4 

mm. isffs. fcit^iiS^ai^^fiiyt^^xa 

t s xA/lA^bt — ;PT-b^-b4 2 0§P£AA, b' 
X^xy-^AMx^ixtflg (x^i^il 8 8g/ 
eq ; AB^M y^f^xi^ttSx h7oy8 5 

0)112 smzmmL. m-£m±mt lx^ Kndf 
yyxfps- inxAd^ ry-AHf3 2 4g^ rN5t^ 
n*7jc7^;l-K2 2 8gp. l'j7i^;m7-fy5S 
SrlJsJnU SmSrlK^ji^^'i, 1 2 O'CTl 2B*f§J 
XXx/WtRJESr^rf-o^o iOB#, ^S?fl(A 0.5K 
OH-mg/g, x,A=5f S^MJ A 1 5 6 0 Og/eqA&o/A 
^cr>m. Xf/l/Mh'>-/l/7tf-16 5 5SP. Ah 
5b HXf4s7K7^;l-K5 0 2 . 7gfl£rjnx. 1 0 0 o CC'5 

b#Pb1rjsgl. ^v^-wm\mmm (x-4> 

A. i»B#cOit«±. 5 7. 2K0H-mg/g (Hff^fl8 
5 . 2K0H-rag/g ) T"&o7^ 
[0 0 64] ^ffi^j5 

simm 1 1 m-mm^imz. ^i^iv^v-ivr^ 

— V 5 0 im^Xti. \ZX7x.J— )VF (xrf^^^M 
1 7 lg/eq ; AH^M y^f^XMf^aMxb^n 
>-8 3 0 ) 1 3 6 8gP^i§»L. fi^«ihM^ LT^W 
Kn^yyi.SSE^SPi.T'iS. U;l-i53 6 0M. 
*7jcr37\^ffi3 0 OgP. 1'J7i-MX7 -f y5gPSr 
^JDU, SMSr^^ji^.^^, 1 2 0°Cf l 2B#Pa1x 
Xx/HbRJE^tf^^. i^)Bt, mcommii. 0.7KOH 
-mg/g. X^>-Si(i, 1 9 5 0 0 g/eqTfc -o fz„ % 
<n\k. ^)Vi])V\L\ — ^T-fef— h88 7gC. fb7 
t Fni7K7^/H5 6 lgPSrJUi. 1 0 0°C-C5B#Pa]M 
JCL, i*;^-»W^tffltSfJ!i (X-5) Z%tz, c\<r> 

e^Hlli, 5 2K0H-mg/g (IM18 0. OKOH-mg/ 

g) X'h^tz, 

[006 5] mm\ i 

&sm. mtm. &£tmm.<%®%s£ffitti7 7xa 

IZ^ jz^-)V^}V\l} — ;UT-fef— h4 2 8g|5S:Ati-, b' 

x^^y-^AMx^ixffitig (x^ygti88g/ 

eq ; AB^M y^^X*^#itffixb^ny8 5 
0 ) 3 7 6g|5£}§«U fi^«ihSiJi: LT^-f Fn^f y 
y0. 5gPSrJP/_/tf*. T^'J;HS14 4SPh'j7'a:- 
I1*t;7 4 >23$:muL. ^MSrl^^a^^A, 1 

2o°c-r-i 2mm^7^jutKmn7'>fz. z<r>m. ^ 

<7)SSfI{±. 0 . 5K0H-mg/g. x^°df ^^ifi:, 3 8 6 0 
0g/e<CCfo^?z o ^<7>'ik. xf;|/^;Pb>- ;PT-b7— 
1229. 2SI5. Ah^b Ka*t7k7^;Hil 6 7 . 7 
§fl£Jni_l 0 0°CT'5B#p B lMJEL. x^df-^f^M 

fsii ( rx- i ) *%tz„ zcomcommn. 6 7. 2ko 

H-mg/ g ( UrT^ffi 8 9.5 KOH-mg/ g ) X'fo ~> tz « 



(9) 

1 5 

[0066] aam2 

fc, x^-;k^;l^b>— ^T-fef— h 3 5 6gR£A*U b" 
X7i7-^AiX^yISg (X^ySl64 0g/ 
eq ; AB*-f y^<t?IiftjtMIxh7oy2 0 5 
5)1 28 0gP£r?§f|?L. fiitrStitMi: LT^W Kn^f 

/yi . 3gp£fln;t£f£, T^U;^i44g|JhU^x 

1 2 0°CT-1 2mm^'T)Vi\LK^il-otz. c\cr>n. 
mcommii. 0. 5K0H-mg/g, XjK^Siti, 5 11 10 

0 0g/eqT£>o;£ 0 ^Of£ s xf-rt^l-bl — /kT-bx 
-1423. 2gB. 7t N'Di*7?;I/l3 9 4 . 

1 gfl i 1SU £ 1 0 0 °CT* 5 B# Pal^JS L , x ^/t^'-Mf [: 
IW(RX-2) £f#/^ ZCOmcommH. 5 6.3 
KOH-mg/ g ( m&ftm 8 0.5 KOH-mg/ g ) X'fo o 

[0 0 6 7] Jfc!fcW3 

x^-/k#/L-b> — ;l/r-fe'r— 13 5 6g|5£AtU b 
X7x/-;lAiX^yfl (X^y§i6 4 0g/ 
eq ; AB#-f >^t?IfftS^ttlXh7ny2 0 5 20 
5)1 28 0gR£i£j|?U S-^StjBWt LX>\4 Kn* 
yyiSP^SDi.^^. T^U;l«2 8 8a5, 1'J7x- 

2 0 °Cfc#a& LKJE&fr -5 6 HSBPC^/Hfc Lfc . 
[0068] ifc«W4 

xf;l*;lt'l-;17tf-17 1 . 5ffl£AtU 

1 4g/eq ; AB*^ ^ftfl!MMixt7n> 
N-6 6 5 ) 2 1 4Wfrjffl|L, S^iLffJi: LtA^f 30 
Pn^yyo. 5»*Jaifc«, 7?V/l&7 2&h}) 
7x.-)Vt£X7 4 >-2gff£85flnU ^i&iKtS^^r* 4 

fc, 1 2 OXTCl 2BW^*x/WfcRJE*fr-5fc. 
K|, if^Kttfi. 0.5KOH-mg/g, xWySill 1 

2 2 0 OgAsfCJbofc. X^/l^/t-bl — )V7 
tf-M27. 5gp, -rh9bKnis*7^;Hlt8 
3. 6»tJni.l 0 0*CC5ieiBR*St, x*/Wf-« 
WftaiWJIi (RX-4) 5 

4 . 3 K0H-mg/ g ( M&ftM 8 3. 6 KOH-mg/ g ) Tfo i 



ftM2 002-121258 
1 6 

[0069] ifc«W5 

t'^7i/-;lAlx^yffi (x^ySll 
8 8g/eq ; AB?M y^MffiS#ttiXt?n> 
8 5 0) 1 8 83Zmm U fi-^RjtMi: LT 2 , 6 - 
yWy7*f;i7x/-;io. igP£fln;L£f£, T?vru 
i§7 2fp, iijxf/Kyy/irytXi^Ayn^^ 

H0. 4 5gfl£8sJnU SStfclRS 120 

W±, 0. 5K0H-mg/g, Xitfdfi^Mtis 2 32 0 0g/e 
qVfo-yfz. xf;l^;lt'l-;17-fer-12 
03. 8gp, fl7t HniE7K7^;l-K3 8gPi:-<>-y' 
7xyyAb5^;i-^>K~ii7l<^8 0. sgnatm-ft 

Ab^xA/l-Tyy.x A T7^ igp^-jp^ i i 5<CT5BS 
IHEIBU X*;Hf-K«flffl»Jl (RX-5)S# 
fc. iOB^Mlli, 5 5. 9K0H-mg/g (Hff#Hfi8 
6 KOH-mg/ g) X'h~)tz„ 
[0070] i[»J6 

i&Kth «fP», «fc tfigiiiafrSI&S:^;?. yyxa 
IZ. xA/tx^7lxb'l — /txTbf— h 4 6 0 . 7§fl£A 
*u ? 1/^-/17^7 y ?Mx;K^Hiffl! ( xjjttf 
*2 l 4g/eq ; ABA-f b¥n3jtfl^C^rtt«x b? 
nyN-6 6 5) 4 3 0*£»IIIU M^jtJFJfc LT 

A^nJfyyo. sautjnifcft. 7?'J«1 1 

5. 2gP^ / <y^xl>XU 1 — /l^hUT^U V— h ■ *t 
*^^^K#M^15 9. 28B£tt&*. l'J7ix;l 
**:7>f J^SfcaftlU S&fclfcfc&^S:**^ 12 
OXTCl 2B#paxXT-;Hl^JiiS^fi : -5^o ifOB#. 
Ulli, 8. 3K0H-mg/g. x^^^iii, 98 0 0g/ 
eq*C*-3fc. "?WC*£>», #&fc="i?tt6 Oft. f 1 
^b YuW£~7 9 )VW.9 1 . 2gP^JPi.8 0°CT'4Spra 

rieu ^iv^-mmmmm <rx-6) *%tz. 

ZCOm^Mmii, 5 2 KOH-mg/ g ( fflWHB. 8 0 KOH-mg/ 

g) "C*o:fc. 

[0071] njfi^ij, jtRwtij: w§^titzwm<mm 

[0072] 
[111 ] 
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17 18 









ji/m r> J 'J 








Y 1 


Y 9 


Y 3 


Y A 


Y 


(aij 


DDA 1 


O 




Q 






Drr 1 




O 






Q 


DCPD 






Q 
O 






(a2) 


AA 






J. 


rt. u 


K, 


(a^J 


rAIN 


2 


2 


2 






1 xlJr A 








1 

1. 0 




Q A AT 










O 




TTTPA 

1 _IJ__L jTY 




o.41b 




o.oU / 




tt 5i * 


(n a2 + n a3 )/ 


l.U 


1 n 
l.U 


1 n 
l.U 


1 n 

l.U 


1 n 
l.U 




2.0 


2.0 


2.0 


3.0 


1.67 




KOHmg/g 


90.5 


90.2 


90.0 


85.2 


80.0 






2300 


2150 


2700 


1700 


3700 




7500 


7300 


8200 


4300 


13500 



[00 73] * * [*2] 





JfcgcM l 


JfcKM 2 


J±4M 3 




RX-l 


RX-2 


RX-3 


(al) 


BPAl 


2 






BPA2 




2 


2 


(a2) 


AA 


2 


2 


4 


03) 


THPA 


1.103 


2.593 




tt ^ 


(n a2 +n a3 )/ 


1.0 


1.0 


2.0 




CO 


CO 


CO 




KOHmg/g 


90.5 


90.2 








710 


1950 






1400 


4600 





[0074] 
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1 9 













RY- A 






(al) 






1 

1 






1 
1 




9 


(a2) 


AA 


1 
± 


1 

1 




"PITTA CI A 






u.o 


{as) 


1 ill Yl 




0.25 




Dl JJAll 




n ok 




(B) 


TUPA 
1 lisr A. 


u.oo 




u . a 








U.to 


ft ai * 


(n a2 +n a3 )/ 


1 n 
l.U 


1 

i.4y 


1 n 
l.U 












KOHmg/g 


83.6 


86.0 


80.0 






1600 


3700 


1750 




3100 


26000 


4600 



[00 7 5] 



<ai) : XTiwf^wfli. m^Mmit. ^tf^ismcoim^jum, 

(a2) : =piMn^;^yK. woifi^^^yl^tta^t/H, 

(a3) : HJSSiNfekfti. a+^iSMtaB^^offii^/Nit 

<b) : mM^m, m*cr>m.mi±. wtmxmwm. 

bpai : \Lxy ^y—)vm^^^m^B. 

X^y§il8 8g/§i (g/eq. ) 
BPA2 : t'A7s7-;^X^>fJg ( 

X^ySl6 4 0 g/^JI (g/eq. ) 
ECN : ? l^V-^y #5 -y 

X^y|i2 1 4 g/^*(g/eq.) 

bpfi : t^7iy-;mx^j/S9)B ( 

X^Wf^SJIl 7 1 g/^M (g/eq) 

DCPD : i/V^n^^y^'xy^ttx^Jfv'ISfaio 

X^ySi2 6 4g/31 ( g/eq) 
AA :T^U/kK 
PAN : fek^/Hg 

THPA :rh5tP o^K^ 7 ^;Hg 

SAN : *7]<rjyNi?K 

PETA-SA : ^X'J^iJ I — ;Ub VT? U h fcatzfc^^KKJSE 

ft 

BPD An :\yy*7i/yfl5*M' y BS ~ *7j<ft . 

(na2+n a3 )/n a i : & ( 1 ) i OI3l*S*UfcWflS3$. (n a 2tn a 3)/n a i»l 
# 0. 9 — 1. lt*-3TV^&ifc*«ilftRKH. 

na2/n a s : 5$ ( 2 ) =fc O^WSflfcRHfeS. n a 2/n a3 P5^ffl* i 

1. 0-5. 0fc*-3T^4ifc3{)«ll*KH. 
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MM : KOHmg/g 

: GPC (WATERS*!®* MILLENNIUM- J SYSTEM THFI 

[oo76]^ hm&^*>i^-mmimmm>® * mm i - ssi^tRH i -63&»6»<s,*ut«flitM^ 

5OtW6-10X^itlKW4 s 5 * 

#WHHBBfl- ( mm i - 5 & j: if jt«M i - 6 commmm ) 

? VV"~)VJ #5 •/ ^Sx^MMI ( E E 2 1 4 ) 



[0077] <mmm>mmm 1 ~ 5 &t*fct«0!>&» ^ * 
n^titzmm (mm) towr, wiLfci/^b^y 

[0078] ( 1 ) M^^ffi 

#1^* M y^ffflii^5xi^ 1 0 0 

■tfftMJlCOMJTO^ 4 0^mt*fcot, fff {B£Hiif£ 3 20 
[0 0 7 9] (2) 

8 O'CT'3 O1iflfflm®&MM&W6&0)9 y^ttSrffP 
{BffLft. 
O : ^y^^L 
A : * -y?^$>*) 
X : ^-y^ttfcO 

[0080] o) mmM&2 

8 0°CT*3 0 ^Mfejtft L . ?£V ^T±3afiOjfeffT«SM6 £SH 30 
Xr- 7lNo.2) *Hmt&mz%£r? 

h?-y7 *Tu<nmmzxmm Lft . 

[0081] ( 4 ) Wm. 40 

(CfcOiHBLjfc. 



[0082] (5) y=3f 
x ? >j - y Ennij L 8 0 'C<0ffi«»tt>fc: 3 0 mm 



4 5 91 
1 0g|5 
4SP 
6g|5 
34. 5gU 
0. 535 

o.2 (3^ 7 ?ttSMI) Sffi/KiS^yT 

»U25mj/cm ! N 2 5 0mj/cm 2 , 50 
Omj/c m*0>*jMfc*iBStLfc«L 3 0*Ctf> 1 %K 

tfWWfcfTofc. a+«t?iiXf77^7V7 h^S 

i fc ^it. 1 2 5 m j / c m 2 fiORgftf jfefrTIi 1 «H 
±„ 2 5 0mj/cm 2 ^fr-rii3©lil±. 5 0 0m 

j / c m 2 5 mi±.?t^mt Ltz , 
[oo83] ( 6 ) mm,i& 

X? U-yfflWLfcK»*8 0iC<?Dflai»+(C3 0*tt 
■LTJWH^iBRS-tt', ^JR±t7*hvx^ : pcw 

UGRA8 2 (UGRAfil) ftJEyKIS^V 
T*ffll^5 0 0m J /cmZ(?m$>m£mMLfzm, 3 

o i %mmv-vmmmz e o at l , a&KS 

[0084] ( 7 ) j&fflttMU^gSgttilCR (ftjlftVl 

ti) 

^y^JWLt/'JJfKfXlt-X) ^90°C^) 
«ift»+t=3 0^ 4 0*, 5 0-frfeBLT?M'J£»f& 
$-tt. 3 0 °CCD 1 %KI|y-^*«fi8Etc: 6 0 LT 



a : mik<mm s --%mtFt2> . 

[0085] ( 8 ) HMtjtt 

•iy^^MU7"u« (fxit-x) £90°cco 
sesis + 1 3 o ftt&m ^?his^ 5 0 0 m j / c 

m*fltHtU 5 O'CT'lBfrBlS-fb^fioTt. ; 

nmmz 1 oM&c7<a^)jaflKcflBiri^ ^i^^ois^ 

Srff -5 ft: . Sif^iKti: 2 3 "CT" 5 3 R H r> ft . 
f-V/^IBItilOmifc Ls 5l-5 5SD3«^{i:, 1 0mra/m 

[0086] 
[*4] 
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2 3 2 4 



[0087] 







^ life #11 
6 


M life M 
7 


^ -hfc /SH 
8 


*^ ifa M 
g 








A- 1 


V o 










*■ — t 


V — ' 


V — J 


V — ' 


V — > 




o 


o 


o 


o 


o 




o 


o 


o 


o 


o 




125mj/cm 2 


9 


o 


1 

1 


Q 
o 


q 


250mj/cm 2 


A 


o 


Q 
■J 


O 


u 


500mj/em 2 


7 
i 


Q 
O 




Q 
O 


Q 
D 




Mm 


90 




90 


90 


90 


fSi 


30 


o 




o 


> — > 


o 

* — * 


40 # 


o 




o 




n 


50 5> 
















72 


87 


75 


77 


85 




5.5 


5.9 


4.9 


5.2 


62 




1750 


1690 


1820 


1820 


1710 










ttSeffl 4 


JfcgcM 5 


6 


JfcttM 7 


JfcKM 8 




RX-1 


RX-2 


RX-4 


RX-5 


RX-6 




X 


O 


A 


O 


X 




X 


o 


A 


o 


X 




O 


X 


O 


X 


O 




125mj/cm 2 


1 




1 




3 


250mj/cm 2 


2 




3 




5 


500mj/cm 2 


4 




5 




7 




u m 


40 


100< 


40 


100< 


40 




30^ 


O 


X 


O 


X 


O 


40 5> 


o 


X 


o 


X 


o 


50 # 


o 


X 


o 


X 


o 


1- k r 1 /T _ . I ti 


»*f3SL« 


65 


77 


57 


72 


52 




2.2 


6.5 


1.9 


5.3 


2.0 




1850 


1490 


1720 


1580 


1510 



[oo88] m^nmMm&Tnmmjgbw&mng. ^m^^xmm^tirzu-jx hmms8Mi<?>mmm&t:*rt. 



( 1 

2 5 

ii , 2 o p. m t ^m-^mx-h ->tz, &fz. mmmm 

tv^o mmmmzmtxa, -r^xcommmx-wm^ 

t>tix^&« m4m*f)kmM4xn. mnmm 
tttiw, mz®mimtfm< , sm^m^ i 

A£*t3^J5i:Jt^J7-e-«i. »[4^'®<, 



4) #12002-121258 

2 6 

[0090] 

±isjs*i ^^Lxmrnrnx^ , -h^v-jx 
vm^^-wmimmmmmintLxcommmmz 

mm, »fttt. Mmm&mnMT't^ximttmMizit 
^xmizmm^Lfz, k^x^wmwm-nm, m 
tftRKftSffitJ: m^tL&ffim*^Lxi£&®.m 
mi, mitzm!£Zftn~tz>wwL>frX'fo& . 



7H> F^-y«II 
F?— 2H025 
4J036 



AB15 AB17 AC01 AD01 BC74 
CC17 FA17 

AB17 AD08 AD20 AE05 AF06 
AF08 AF15 AG03 AJ08 AK11 
CA21 DB14 DB20 DB21 DB22 
EA09 HA01 JA10 



